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[Means to Solve the Problems] 

quinoxaline derivative or its salt© which is displayed with 
Formula (I ) 1 ) -C (Y' )=C (OH ) - displaying (Shows X' and 
y' hydrogen atom, lower alkyl thio group, lower alkenyl 
thio group etc. ), shows R' and R^ alkyl group, aryl group, 
heterocyclic group etc, A and B becomes simultaneous and 
when -C (R^ ) (R' ) -C (X^ )=C (Y^ ) -C (R^ ) (R^ ) - 
displaying (Shows X^ and Y^ hydrogen atom, amino group, 
lower alkyl amino group, lower alkenyl amino group etc 
and; R^ and the R'* show lower alkoxy group, or or both 
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[^b 1] 



(1) 



becomes simultaneous and the oxygen atom is shown and; 
and R* show lower alkoxy group, or or the both becomes 
simultaneous and shows oxygen atom. ), shows R* and the R^ 
hydrogen atoms alky 1 group ^ heterocyclic groiqjs aryl 
group etO 



[Chemical Formula 1] 



mmm^&\zjiit^mm^M7S\iimu tan 



Claims 

[li^^l] 
Tt5(DjC(I): 



0) 



[Effect(s)] 

It possesses growth inhibition activity for tumor cell, it is 
useful as the active ingredient of antitumor drug or other 
pharmaceutical. 



[Claim(s)] 
[Claim 1] 

Below-mentioned Formula (I ): 
[Chemical Formula 1] 




lit 2] 



[Chemical Formula 2] 



When displaying (In Formula, X' and Y' show hydrogen 
atom, substituted or unsubstituted lower alkyl thio group, 
substituted or unsubstituted lower alkenyl thio group, 
substituted or unsubstituted aryl thio group, substituted or 
unsubstituted aralkyl thio group, or substituted or 
unsubstituted heterocycle thio group inrespective 
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;UT5/S. S^SL<(il^S^(7)7'J-;UT5 

iil^a^©75;u^;u^:i-». agigL<i±l^ 

sgs©it*^5^:i-s. xi±a^^L<iii^ajg 

<DBi^xt1t^^S$jFL;R' si; R' li^-^-?' 

#li.R' si; R' li^H^tL?43:lc*Sll^^. 
7;u+;uS, xttaj§SL<iil^S^<D7';- 

J\^t^i^7)\y^Jl^&^7ri-rt)\ fc-&L^li R' S 
i; R'A^-i^lZ^foT-CCHjM^*, n IS 2 A^t. 
6 ^r'(OS^^$-r)^*-r(f:tfL.R' S.IS R^ 

fcff L. R' ISlJS r' A<^-;h.-r;h.?41i:(z7;u+;u 
S-Cfcy , R' si; R' A<-$tl::4-oTK^I^T$ 

imt^-^lZlt.X^ si; Y^ OL^■r^^A^-:^ 

a^gL<i*i^a^<D7'j-;u5^:j-«. a 
feSL<iji^a^©75-'U4^ju5^:*-». xisa 

jSgL<lil^a^(D«SS5^^«^^L, R' S 



independence. ), R' and R' show alkyl group^ substituted or 
unsubstituted aryl group ^ substituted or unsubstituted 
heterocyclic group^ or substituted or unsubstituted aryloxy 
alkyl groiq} in respective independence, (However, when R' 
and R^ show alkyl group, substituted or unsubstituted aryl 
group, or unsubstituted heterocyclic group,there are not 
times when X' and Y' are hydrogen atom simultaneously. ); A 
and B simultaneous becoming 

[Chemical Formula 3] 



When displaying (In Formula, X^ and Y^ show hydrogen 
atomic amino group, substituted or unsubstituted mono 
lower alkyl amino group, substituted or unsubstituted di 
lower alkyl amino group, substituted or unsubstituted lower 
alkenyl amino group . substituted or iinsubstituted aralkyl 
amino group, substituted or unsubstituted aryl amino 
group, substituted or unsubstituted heterocycle amino 
group, substituted or unsubstituted heterocycle alkyl amino 
group, substituted or unsubstituted lower alkyl thio group, 
substituted or unsubstituted lower alkenyl thio group, 
substituted or unsubstituted aryl thio group, substituted or 
unsubstituted aralkyl thio group, substituted or imsubstituted 
heterocycle thio group, or substituted or unsubstituted 
alicyclic heterocyclic group inrespective independence and; 
R^ and R* show the lower alkoxy group in respective 
independence, or or both becomessimultaneous and oxygen 
atom is shown and; and R* show lower alkoxy group in 
respective independence, or or both becomessimultaneous and 
shows oxygen atom. ), R' and R^ show hydrogen atom, alkyl 
group, substituted or unsubstituted heterocyclic group, 
substituted or unsubstituted aryl group, haloalkyl group, or 
substituted or imsubstituted aryloxy alkyl group in respective 
independence, or or R' and R^ become simultaneous and - 
(CHj ) <sub>n- show (In Formula, n displays integer up to 6 
from 2. ) (However, there are not times when R' and R^ show 
the hydrogen atom simultaneously. ). 

However, R' and R^ in respective independence with alkyl 
group , R^ and R^ becoming simultaneous, when shows 
oxygen atom, at same time R^ and R^ becomingsimultaneous, 
it shows oxygen atom, as for any one of X^ and Y^ 
substituted or unsubstituted lower alkyl thio group, 
substituted or unsubstituted lower alkenyl thio group, 
substituted or unsubstituted aryl thio group, substituted or 
unsubstituted aralkyl thio group, or substituted or 
unsubstituted heterocycle thio group showing, R' and R^ are 
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7;u4^;uf^:i-S. a»^L<(il^11^oi6^7 

TIStDiEaa): 
OH 



0a) 




phenyl group ^ tolyl group ^ • or pyridyl group in 
respectiveindependence, or or both becomes simultaneous and 
when - (CH2 )<sub>4- is shown, and R"* become 
simultaneous and show oxygen atom, at same time R^ and R^ 
becomingsimultaneous, show oxygen atom, as for any one of 

and the Y^, Substitution mono lower alkyl amino group^ 
substitution di lower alkyl amino group, substituted or 
unsubstituted lower alkenyl amino group^ substituted or 
unsubstituted aralkyl amino group ^ substituted or 
unsubstituted aryl amino group ^ substituted or unsubstituted 
heterocycle amino group, substituted or unsubstituted 
heterocycle alkyl amino group, substituted or unsubstituted 
lower alkyl thio groups substituted or unsubstituted lower 
alkenyl thio group ^ substituted or unsubstituted aryl thio 
group, substituted or unsubstituted heterocycle thio group, 
or substituted or misubstituted alicyclic heterocyclic group is 
shown ] with quinoxaline derivative or its salto which is 
displayed 

[Claim 2] 

Below-mentioned formula (la ): 
[Chemical Formula 4] 



[fS^iI 3] 
TIBCDjEab): 



quinoxaline derivative or its salto which is displayed with (In 
Formula, X' and show hydrogen atom, substituted or 
unsubstituted lower alkyl thio group, substituted or 
unsubstituted lower alkenyl thio group, substituted or 
unsubstituted aryl thio group, substituted or unsubstituted 
aralkyl thio group, or substituted or unsubstituted 
heterocycle thio group inrespective independence and; R' — ' 
and R* — ^ show the alkyl group. . substituted or unsubstituted 
aryl group, substituted or unsubstituted heterocyclic group, 
or substituted or imsubstituted aryloxy alkyl group in 
respective independence. However, when R' — ' and R' — ^ 
show alkyl group, substituted or unsubstituted aryl group, 
or unsubstituted heterocyclic group,there are not times when 
X' and Y^ are hydrogen atom simultaneously. ) 

[Claim 3] 

Below-mentioned Formula (lb ): 
[Chemical Formula 5] 
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(lb) 



yjitt\ fc-5L^tt R^— ' R'— ^ 
oT-(CH2)„-(iE4'. n 1* 2 6 *T-a)gia^$ 
t)'^7ikL(tztzU R'^' Si; R'— ' A<[^B$|C7K 

R^— ' li^-;h.-€'tL?ilz:lZ'|Ss|R7;i.=i+vS^^ 
1". f:t£L. R'-' Xi; R'-' A<^*v^;Ki4 jtic 

7>;u4r;us-efey . r'— ' si; r'— ' a<-$iic?s 

t&^7nL. R'-'SUR'-'A^^-tl^'tiailc 

*\ XI*M#A<— S^d^Cor-CCHjV^StL. r^ 
Xi; R'— ' A^-i^lC^CoT^SI^^^^FL. 

■It. Sg^^y<g|R7;u+;u7£y» . S^vjggi 



^ and Y^ show hydrogen atom^ amino group, substituted or 
unsubstituted mono lower alkyi amino group, substituted or 
unsubstituted di lower alkyl amino group s substituted or 
unsubstituted lower alkenyl amino group » substituted or 
unsubstituted aralkyl amino group, substituted or 
unsubstituted aryl amino group, substituted or unsubstituted 
heterocycle amino group, substituted or unsubstituted 
heterocycle alkyl amino group, substituted or unsubstituted 
lower alkyl thio group, substituted or unsubstituted lower 
alkenyl thio group, substituted or unsubstituted aryl thio 
group, substituted or unsubstituted aralkyl thio group, 
substituted or unsubstituted heterocycle thio group, or 
substimted or unsubstituted alicyciic heterocyclic group 
inrespective independence and; R^ — ' and R^ — ^ show the 
hydrogen atom, alkyl group, substituted or unsubstituted 
heterocyclic group, substituted or unsubstituted aryl group, 
haloalkyl group, or substituted or unsubstituted aryloxy 
alkyl group in respective independence, or or the R^ — ' and 
R^ — ^ become simultaneous and - (CHj ) <sub>n- show (In 
Formula, n displays integer up to 6 from 2. )(However, there 
are not times when R^ — ' and R^ — ' show the hydrogen atom 
simultaneously. ); R^ — ^ and R^ — * show lower alkoxy group 
in respective independence,or or both becomes simultaneous 
and oxygen atom is shown and; the R^— ^ and R^ — ' show 
lower alkoxy group in respective independence, oror both 
becomes simultaneous and shows oxygen atom. However, 
R^ — ' and R^ — ^ in respective independence with alkyl 
group , R^ — ^ and R^ — " becoming simultaneous, when shows 
oxygen atom, at same time R' — ' and R' — * 
becomingsimultaneous, it shows oxygen atom, as for any one 
of and Y^, substituted or unsubstituted lower alkyl thio 
group, substituted or unsubstituted lower alkenyl thio 
grotip, substituted or unsubstituted aryl thio group, 
substituted or unsubstituted aralkyl thio group, or substituted 
or unsubstituted heterocycle thio group showing, R' — ' and 
R^ — ^ are phenyl group, tolyl group, or pyridyl group in 
respectiveindependence, or or both becomes simultaneous and 
when - (CHj )<sub>4- is shown, R^ — ^ and R* — * become 
simultaneous and show oxygen atom, at same time R^ — ' and 
R^ — * becomingsimultaneous, show oxygen atom, as for any 
one of X^ and the Y^, Substitution mono lower alkyl amino 
group, substitution di lower alkyl amino group, substituted 
or unsubstituted lower alkenyl amino group, substituted or 
unsubstituted aralkyl amino group, substituted or 
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im^iM 5] 

*<7K^i^TT*fey.R'— ' xi; R'-' 

-efey.R'^'Si; R'-'A<-$llc^i:^TK*JS 

fey. R^-' XlK R'-' A<*lcy \Dy>^b7U- 

»-eaife5^;K/c^xy+vT;u+;uST?fey . R^ 

R'— ' Xi; R'-' A<-i^l3^i:oTiJ^S^^ 5^ 
^11*113 lzfBK(D*y+-y-U>^3|<*Xtt-^ 

tmrn 1 A^b 6 (Dl^•mA^ 1 SdlSKCD+y^ 



unsubstituted aryl amino group, substituted or unsubstituted 
heterocycle amino group, substituted or unsubstituted 
heterocycle alkyl amino group, substituted or unsubstituted 
lower alkyl thio group, substituted or unsubstituted lower 
alkenyi thio group, substituted or unsubstituted aryl thio 
group, substituted or unsubstituted heterocycle thio group, 
or substituted or unsubstituted alicyclic heterocyclic group is 
shown> 

So quinoxaline derivative or its salt© which is displayed 
[Claim 4] 

X^ with substituted or unsubstituted mono lower alkyl amino 
group, or substituted or unsubstituted di lower alkyl amino 
group , Y^ being hydrogen atom , the R^— ^ and R^— ^ in 
respective independence with substituted or unsubstituted aryl 
group, or substituted or unsubstituted aryloxy alkyl group, 
R^ — ^ and R^ — ^ becoming simultaneous, the oxygen atom is 
shown, quinoxaline derivative or its salto which is stated in 
Claim 3 where R^ — ^ and R^ — * become simultaneous and 
show oxygen atom 

[Claim 5] 

With mono lower alkyl amino group, where X^ is 
substituted with di lower alkyl amino group or the morpholino 
group or di lower alkyl amino group which is substituted with • 
di lower alkyl amino group or morpholino group,Y^ being 
hydrogen atom , R^ — ' and R^— ^ together with the substituted 
aryl group, or substitution phenoxy alkyl group , R^ — ^ and 
r2 — 4 becomingsimultaneous, oxygen atom showing, R^ — ^ 
and R^ — ^ becoming simultaneous, quinoxaline derivative or 
its salto which isstated in Claim 3 which shows oxygen atom 

[Claim 6] 

With ethylamino group, where X^ is substituted with di 
lower alkyl amino group or the morpholino group or ethyl 
methylamino group which is substituted with di lower alkyl 
amino group or morpholino group, Y^ being hydrogen atom , 
with phenoxy alkyl group where R^— ^ and the R^— ^ together • 
are substituted with halogenated aryl group, or benzyl group 
or the benzyloxy group, R^ — ^ and R^ — " becoming 
simultaneous, oxygen atom showing, R^ — ^ and R^ — ^ 
becoming simultaneous, quinoxaline derivative or its salto 
which isstated in Claim 3 which shows oxygen atom 

[Claim 7] 

pharmaceutical o which includes substance which in 
quinoxaline derivative and pharmacological which are stated 
in any one claim of Claims 1 through 6 is chosen from 
acceptable its salt, and those hydrate and group which 
consists of those solvent affinitive substance as the active 
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il^JS I A^b 6 a)L^r^>f)^ 1 ^iCffilEO^y^ 

m. 

Specification 
[0001] 

[0002] ............. 

[«£*©&«] 

:?p=E-7-/h+v-5,8-+y+-y-u>v^>.2,3-t* 

X(7-bh+vyf^;U)-6->h+V'-5,8-^y^-y-U 

li L1210 &!tmmmziiLtfLmmi^^^7rs^ 

Ul^t^^^HXl'^iylEm. J. Med. Chem., 16, 
545 (1981)]„ 

*fc,2,3-v>5^;U-5,8-^/+-b-'J>v;j->liA< 

'&*:t^TL^^CL^[J. Org. Chem.,32, 54 (1967)]. 
[0003] 

[0004] 

t-4-t5*)*SgB^I4. TI5<0iE(I): 
[ib6] 



ingredient 
[Claim 8] 

antitumor drugo which includes substance which in 
quinoxaline derivative and pharmacological which are stated 
in any one claim of Claims 1 through 6 is chosen from 
acceptable its salt^ and those hydrate and group which 
consists of those solvent affinitive substance 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention shows growth inhibition activity for tumor cell, 
it is somethingregarding useful quinoxaline derivative as 
active ingredient of antitumor drug or other pharmaceutical. 

[0002] 

[Prior Art] 

6 -bromo-7-methoxy-5,8-quinoxaline dion^ 2, 3- bis (acetoxy 
methyl ) - 6 -methoxy-5,8-quinoxaline dion etc are known as 
quinoxaline derivative which it is relatedto this invention,, but 
these compound are reported that antineoplasty effect is 
notshown vis-a-vis LI 2 10 leukemia cell . 



In addition, 2 and 3 -dimethyl-5,8-quinoxaIine dion type is 
known, but concerning antineoplastic activity itis not 
reported, . 

[0003] 

problem of [means in order to solve Problems That Invention 
Seeks to Solve and problem ] this invention is to offer useful 
novel compound as active ingredient of the antitumor drug or 
other pharmaceutical. 

As for these inventors in order that above-mentioned problem 
is solved, asfor result which diligent effort is done, novel 
quinoxaline derivative or its salt which is displayedwith 
below-mentioned formula has had tumor cell proliferation 
inhibition activity, it is useful as active ingredient of 
antitumor drug or other pharmaceutical, you discovered 
densely, this invention reached tocompletion. 

[0004] 

Namely as for this invention, below-mentioned Formula (I ): 
[Chemical Formula 6] 
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lit 7] 

OH 




[Chemical Formula 7] 




When displaying (In Formula, and Y' show hydrogen 
atom^ substituted or unsubstituted lower alkyl thio group ^ 
substituted or unsubstituted lower alkenyl thio group v 
substituted or unsubstituted aryl thio groups substituted or 
unsubstituted aralkyl thio groups or substituted or 
unsubstituted heterocycle thio group inrespective 
independence. ), R^ and R^ show alkyl group ^ substituted or 
unsubstituted aryl group ^ substituted or unsubstituted 
heterocyclic group ^ or substituted or unsubstituted aryloxy 
alkyl group in respective independence, (However, when R^ 
and R^ show alkyl group ^ substituted or unsubstituted aryl 
groups or unsubstituted heterocyclic group,there are not 
times when X^ and Y^ are hydrogen atom simultaneously. ); A 
and B simultaneous becoming 

[Chemical Formula 8] 



When displaying (In Formula, and Y'' show hydrogen 
atomx amino group » substituted or unsubstituted mono 
lower alkyl amino group, substituted or unsubstituted di 
lower alkyl amino group, substituted or unsubstituted lower 
alkenyl amino group, substituted or unsubstituted aralkyl 
amino group, substituted or unsubstituted aryl amino 
group, substituted or unsubstituted heterocycle amino 
group, substituted or unsubstituted heterocycle alkyl amino 
group, substituted or unsubstituted lower alkyl thio group, 
substituted or unsubstituted lower alkenyl thio group, 
substituted or unsubstituted aryl thio group, substituted or 
unsubstituted aralkyl thio group, substituted or unsubstituted 



Page 10 Paterra Instant MT Machine Translation 



JP2000309578A 

;u;^-:^rvT;u+;u*^*t'*\ fe-SiMi r' & 

i; R^*<-i^|C^toT-(CH2)„-(iC4'. n li 2 3!)^b 

6 *-ea)sa^s-r)^ r' si; r^ 

3b^l^^|C7Kfcll^■^5i■rCi:l±^CL^). 

trfiL, R' Si; r' *^^-tL^tLJ14iZ:(CT;i.4r;U 
ST'fey . R^ si; R' A^-$tlC^CoTSf*IS^^ 
^L. A^o R' si; R* A<-i^l3^j:oT^*)l^- 
ii^l^li.x' Si; CDt^■rit^A^-:^ 

j^gL<iil^S^a)«^^5^^»en^L.R' s 
i; R' t^^Jix^^!&tLizy2i-)i.m. hij;us. 

lc^i:oT-(CH2V^^L. R^ si; R" A<-$tl;^C 
oTKSJl^^^^L. R'Si; R*A<-$|IC 

^corK«Ig^^$*■rli^(cli, si; © 
^11^757*. mtkmLomm^ommm 

yu-y- ;U5^:i-S, S^^L<I±l^fi^©7'J-. 

[0005] 

T!B(Dit(Ia): 
[^b 9] 



2000-11-7 

heterocycle thio group, or substituted or unsubstituted 
alicyclic heterocyclic group inrespective independence and; 

and show the lower alkoxy group in respective 
independence, or or both becomessimuitaneous and oxygen 
atom is shown and; R^ and R* show lower alkoxy group in 
respective independence, or or both becomessimuitaneous and 
shows oxygen atom. ), R* and R^ show hydrogen atom> alkyl 
group > substituted or unsubstituted heterocyclic group ^ 
substituted or unsubstituted aryl group, haloalkyl group, or 
substituted or unsubstituted aryloxy alkyl group in respective 
independence, or or R' and R^ become simultaneous and - 
(CH2 ) <sub>n- show (In Formula, n displays integer up to 6 
from 2. ) (However, there are not times when R' and R^ show 
the hydrogen atom simultaneously. ). 

However, R' arid R^ in respective independence with alkyl 
group , and R"* becoming simultaneous, when shows 
oxygen atom, at same time R^ and R^ becomingsimultaneous, 
it shows oxygen atom, as for any one of and Y^, 
substituted or unsubstituted lower alkyl thio group, 
substituted or unsubstituted lower alkenyl thio group, 
substituted or unsubstituted aryl thio group^ substituted or 
unsubstituted aralkyl thio group, or substituted or 
unsubstituted heterocycle thio group showing, R' and R^ are 
phenyl group, tolyl group, or pyridyl group in 
respectiveindependence, or or both becomes simultaneous and 
when - (CH2 )<sub>4- is shown, R^ and R'* become 
simultaneous and show oxygen atom, at same time R^ and R^ 
becomingsimultaneous, show oxygen atom, as for any one of 

and the Y^, Substitution mono lower alkyl amino group* 
substitution di lower alkyl amino group, substituted or 
unsubstituted lower alkenyl amino group, substituted or 
unsubstituted aralkyl amino group, substituted or 
unsubstituted aryl amino group, substituted or unsubstituted 
heterocycle amino group, substituted or unsubstituted 
heterocycle alkyl amino group, substituted or unsubstituted 
lower alky] thio group, substituted or unsubstituted lower 
alkenyl thio group, substituted or unsubstituted aryl thio 
group, substituted or unsubstituted heterocycle thio group, 
or substituted or unsubstituted alicyclic heterocyclic group is 
shown ] withis something which offers quinoxaiine derivative 
or its salt which is displayed. 

[0005] 

In addition, below-mentioned formula which is included in 
theabove-mentioned Formula (I ) by this invention , (la ): 

[Chemical Formula 9] 
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yu« s xiil^a^ro^t^^X^^s-rtti* X' 

[0006] 

±ifi(7)ie(I)lC'a^$ix§Tt5iEab): 



[^b 10] 




(lb) 



quinoxaline derivative or its salt; which is displayed with (In 
Formula, X' and show hydrogen atom^ substituted or 
unsubstituted lower alkyl thio group^ substituted or 
unsubstituted lower alkenyl thio group ^ substituted or 
unsubstituted aryl thio group ^ substituted or unsubstituted 
aralkyl thio group^ or substituted or unsubstituted 
heterocycle thio group inrespective independence and; R' — ' 
and — ^ show the alkyl groups substituted or unsubstituted 
aryl groups substituted or unsubstituted heterocyclic group ^ 
or substituted or unsubstituted aryloxy alkyl group in 
respective independence. However, when R' — ^ and R^ — ^ 
show alkyl group ^ substituted or unsubstituted aryl group, 
or unsubstituted heterocyclic group,there are not times when 
and show hydrogen atom simultaneously. ) and 

[0006] 

Below-mentioned Formula which is included in 
above-mentioned Formula (I ) (lb ): 

[Chemical Formula 10] 



[a*. X^ Y^ li^-tl^+L343i:lC7k«II^. 

omm^mmmm^7FL',R'-' st; r'-' i*^ 



and Y show hydrogen atom^ amino groups substituted or 
unsubstituted mono lower alkyl amino group, substituted or 
unsubstituted di lower alkyl amino group , substituted or 
unsubstituted lower alkenyl amino group , substituted or 
unsubstituted aralkyl amino groups substituted or 
unsubstituted aryl amino group , substituted or unsubstituted 
heterocycle amino group . substituted or unsubstituted 
heterocycle alkyl amino group , substituted or unsubstituted 
lower alkyl thio group ^ substituted or unsubstituted lower 
alkenyl thio group > substituted or unsubstituted aryl thio 
group ^ substituted or unsubstituted aralkyl thio group^ 
substituted or unsubstituted heterocycle thio group ^ or 
substituted or unsubstituted ali cyclic heterocyclic group 
inrespective independence and; R^ — ' and R^ — ^ show the 
hydrogen atom, alkyl group, substituted or unsubstituted 
heterocyclic group^ substituted or unsubstituted aryl group, 
haloalkyl group, or substituted or unsubstituted aryloxy 
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o-C-(CH2)„-(5t45. n li 2 A^t. 6 ^T'Oggil^S 

•r)^*ufcfc'L. R R — ' ammiz^ 

mmf-t:^^t^tlttj:i^y,K^—^ RXS R'— " li^ 
ia5#A<-iKi-^c^r^^Jl^^s^L;R'— ' si; 

R'— ' iti^'e^^iL{zimT)\^^=^'>&^7F 

to fztzL. R'-' R'-' A<^^x^^;h.ii3il~ 

R — ' SI;r'— '*<^i|T,^^+i,34l5:(- 
X(±ffi#*<— ^l-'SoT-CCHjV^ntL. R^ 

iTT^tm-^lZlt.X^ S.XS ©L^■r*^,*^-:^ 

7;u+;u75/S, ffljlt^L<lil^Sj$(D<S8i 
;u:^;u7sy*. ajSgL<lil^SjSro7U-;u 

75/*, ajtSL<li#a^ro^«^75/ 
ajSgL<ttl^ag|©««^7;u4^;U7£ 

/S. a^gL<iilfag^<7)eSi7;u=^;u^:t 

g^gL<ttl^aftcD7'J-;U^:l-S, s 
[0007] 

(A)±t^S(Ib)lc^5L^T, X' A^s^^L<iii^a 
fe<7)^/<ggi7;i/^;u7sy«, xtta^SL< 
(i#ajS(Dvig|R7;u^;u7£ya-cfcy, Y' 
A<7K«js^^T■fey. r'-' si; r'-' 

i±ag|gL<iil^a^©7'J-;u:i|-=^r->7;i'^ 

;uSt?fey. R^— 'si; R'-" A<-lilC'EfoTK 

R'— 'si; R'— '*<-i^(=^£oT 

[0008] 
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alkyl group in respective independence, or or the — ' and 
— ^ become simultaneous and - (CH2 ) <sub>n- show (In 
Formula, n displays integer up to 6 from 2. )(However, there 
are not times when R^ — ^ and R^ — ^ show the hydrogen atom 
simultaneously. ); R^ — ^ and R^ — ^ show lower alkoxy group 
in respective independence,or or both becomes simultaneous 
and oxygen atom is shown and; the R^ — ^ and R^ — ^ show 
lower alkoxy group in respective independence, oror both 
becomes simultaneous and shows oxygen atom. However, 
R^ — ^ and R^ — ^ in respective independence with alkyl 
group , R^ — ^ and R^ — ^ becoming simultaneous, when shows 
oxygen atom, at same time R^ — ^ and R^— ^ 
becomingsimultaneous, it shows oxygen atom, as for any one 
of X*^ and Y^, substituted or unsubstituted lower alkyl thio 
group ^ substituted or unsubstituted lower alkenyl thio 
group ^ substituted or unsubstituted aryl thio group ^ 
substituted or unsubstituted aralkyl thio group ^ or substituted 
or unsubstituted heterocycle thio group showing, R^ — ' and 
R^ — ^ are phenyl group ^ tolyl group ^ or pyridyi group in 
respectiveindependence, or or- both becomes simultaneous and 
when - (CH2 )<sub>4- is shown, R^ — ^ and R^ — ^ become 
simultaneous and show oxygen atom, at same time R^ — ^ and 
R^ — ^ becomingsimultaneous, show oxygen atom, as for any 
one of and the Y^, Substitution mono lower alkyl amino 
group V substitution di lower alkyl amino groups substituted 
or unsubstituted lower alkenyl amino groups substituted or 
unsubstituted aralkyl amino group ^ substituted or 
unsubstituted aryl amino group, substituted or unsubstituted- 
heterocycle amino group . substituted or unsubstituted 
heterocycle alkyl amino group, substituted or unsubstituted 
lower alkyl thio group ^ substituted or unsubstituted lower 
alkenyl thio group, substituted or unsubstituted aryl thio 
group, substituted or unsubstituted heterocycle thio group, 
or substituted or unsubstituted alicyclic heterocyclic group is 
shown> 

So quinoxaline derivative or its salt which is displayed is 

offered. 

[0007] 

According to embodiment where this invention is desirable, 

In (A ) above Formula (lb ), X^ with substituted or 
unsubstituted mono lower alkyl amino group, or substituted 
or unsubstituted di lower alkyl amino group , Y^ being 
hydrogen atom , R^ — ' and R^ — ^ in respectiveindependence 
with substituted or unsubstituted aryl group, or substituted 
or unsubstituted aryloxy alkyl group, R^ — ^ and the R^ — ^ 
becoming simultaneous, oxygen atom is shown, quinoxahne 
derivative or its salt; where the R^ — ^ and R^ — * become 
simultaneous and show oxygen atom 

[0008] 
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(B)±ie jC(Ib)ICfcL\T. X' A<v<£|67;U+;U 

Tsy»gL<ii^;u7t-x'jySTiig|^nfc=Ey 

[0009] 

ftr-fcy . A^^TKftj^^-cfcy. r'— ^ so: r^ 
y+v7;u4-;uST*fcy . r'-' r'-' a^*- 

[0010] 



[0011] 

xm^H^^^y^^v-T^mmi^Rumm^mz 



In (B ) above Formula (lb ), with mono lower aikyl amino 
group, where is substituted with di lower alkyl amino 
group or morpholino group or di lower alky] amino group 
which is substituted with the di lower alkyl amino group or 
morpholino group, Y^ being hydrogen atom , R^— ' and R^— ^ 
together with substituted aryl group, or substitution phenoxy 
alkyl group , R^ — ^ and R^ — becoming simultaneous, 
oxygen atom showing, — ^ and R^ — * becoming 
simultaneous, quinoxaline derivative or its salt; which shows 
oxygen atom and 

[0009] 

In (C ) above Formula (lb ), with ethylamino group, where 
X^ is substituted with di lower alkyl amino group or 
morpholino group or ethyl methylamino group which is 
substituted with the di lower alkyl amino group or morpholino 
group, Y^ being hydrogen atom , with phenoxy alkyl group 
where R^ — ' and R^ — ^ together are substituted with 
halogenated aryl jgroup. or the benzyl group or benzyloxy 
group, R^ — ^ and R^ — ^ becoming simultaneous, the oxygen 
atom showing, R^ — ^ and R^ — * becoming simultaneous, 
quinoxaline derivative or its salt which shows oxygen atom is 
offered. 

[0010] 

Furthermore, pharmaceutical which includes substance which 
in quinoxaline derivative and pharmacological which are 
displayed with above Formula (I ) is chosen from the 
acceptable its salt, and those hydrate and group which 
consists of those solvent affinitive substance as active 
ingredient is offered from another viewpoint. 

Be able to use this pharmaceutical, as pharmaceutical for 
mammalian animal which includes himian it is useful in non- 
solid cancer or treatment of solid cancer or other malignant 
tumor as for example antitumor drug. 

This pharmaceutical with preferably above-mentioned active 
ingredient is offered with the form of composition for 
pharmaceutical which includes additive for the formulation of 
1 and 2 or more. 

[0011] 

In addition to these, use of substance which in quinoxaline 
derivative and the pharmacological which are displayed with 
Formula (I ) for producing theabove-mentioned 
pharmaceutical is chosen from acceptable its salt, and those 
hydrate and thegroup which consists of those solvent 
affinitive substance; And, with therapeutic method of tumor, 
method which includes step which prescribes effective 
therapeutic amount of substance which in quinoxaline 
derivative and the pharmacological which are displayed with 
Formula (I ) is chosen from acceptable its salt, and those 
hydrate and group which consists of those solvent affinitive 
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[0012] 

if*L<li 1 SA^b 12 11. $?>(cJiT^L<l± 1 m 

-xvyUS. '^^irv 

ztLb07;u^;uSA^T;u*;ugp^j^i:Lr^t 

[0013] 

)\^T^ym. -|£«R7JU+;u^7hS<fi!:)<DlS3i»7 
m7r^Ltz7Jl^J\^&<D'?iE>si^m^ 1 llA^b 8 

;^^l^l^l-T'tS^^orl^rtJ:l^o 

3ffi7;uy-;u^7i-*. ffi$67>'u^-;u7^ys 
^ti:)l::fclt^>1SSl7^l.^~;ua5^^<tLrii. m 

tl<7)7;^^-;^a^ffll^^zi:A<T*^'5o 

7;U^-;i.»lc^^;K^-jt$S^CDgfeI±?#|r 

telR7;uy~;ua5^^^1t^-r^lftSi»7;u^::i 
;u£. 3^u-;ua. 3-3^i^-;uS. 2.^>x-;u 

[0014] 



substance to the patient it is offered by this invention . 
[0012] 

[Embodiment of the Invention] 

Meaning of terni which is used in this specification is as 
follows. 

It is good with whichever of straight or branched as alkyl 

portion of substituent (for example aryloxy alkyl group and 
heterocycle alkyl amino groups haloalkyl group etc)which 
includes alkyl group, or alkyl portion, from for example 
carbon number 1 20, from the preferably 1 12, furthermore 
can use 8 alkyl group or alkyl portion from preferably 1 . 



As alkyl group, for example methyl group, ethyl group, 
propyl group, isopropyl group, butyl group, isobutyl 
group, s-butyl group, t- butyl basis, pentyl group, iso pen 
> jp8 jpl 1 basis and hexyl group, heptyl group, octyl 
group, nonyl group, decyl group, undecyl group, 
dodecyl group, pentadecyl group etc are listed, it is possible 
densely, with substituent which includes alkyl portion, theSe 
alkyl group it is included as alkyl portion, it is 
desirabledensely. 

[0013] 

Among alkyl group which were illustrated concretely on for 
example descriptionabove as lower alkyl portion of 
substituent (for example lower alkoxy group, lower alkoxy 
carbonyl group, mono or di lower alkyl amino group, 
lower alkyl thio group etc) which includes lower alkyl group, 
or the lower alkyl portion, those of 8 extent are ideal from 
carbon number 1 . 

Like di lower alkyl amino group with substituent which 
includes lower alkyl portion of plural,as for alkyl group of 
plural being same, differing, it ispossible to be. 

alkenyl group of straight or branched of 6 extent can be used 
from for example carbon number 2 as the lower alkenyl 
portion in substituent (for example lower alkenyl thio group, 
lower alkenyl amino group etc) which includes lower alkenyl 
portion. 

Quantity of double bond which is included in alkenyl group 
especially is notlimited. It is a preferably 1 . 

for example vinyl group, allyl group, crotyl group, 
prenyl group. 3- butenyl group. 2- pentenyl group. 4- 
pentenyl group. 2- hexenyl group. 5-hexenyl group etc can 
be listed as lower alkenyl group which forms lower alkenyl 
portion. 

[0014] 
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[0015] 

itm-Xijmt£-z)Xi^Xi,^i\ 

[0016] 

^ju7zymti^){ztsiii>mmm&tLxit. 

T#t;msi4s 2 its, xi± 3 m\t(o^mm& 
^mi^hztt<X'^^o 
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for example 5-member or 14 -member ring monocyclic v 
2-ring. or 3 -ring aryl group etc can be used aryl group > or 
as aryl portion of substituent (for example aryloxy alkyl group 
and aryl amino group^ aryl thio group etc) which includes 
aryl portion. 

More concretely, phenyl group, naphthyl group , indenyl 
group, biphenyl group, anthryl group etc is listed as aryl 
group, it is possibledensely, these aryl group form aryl portion 
regarding substituent which includes aryl portion, it is 
desirable densely. 

aralkyl group of 1 5 extent is used from for example carbon 
number 7, as aralkyl portion in the aralkyl group, aralkyloxy 
group, aralkyl thio group, aralkyl amino group, it is 
densely desirable, concretely, benzyl group, phenethyl 
group, benzhydril group, naphthyl methyl group etc more 
idealas aralkyl portion. 

[0015] 

halogen atom, or as halogen atom portion of alkyl halide, 
when especially it does notrefer, fluorine atom, chlorine 
atom, bromine atom, or it is good with whichever of iodine 
atom, when the halogen atom of plural is included, those may 
be being same,differing. 

As alicyclic heterocycUc group, monocyclic, 2-ring, which 
includes heteroatom (nitrogen atom, oxygen atom, sulfur 
atom etc) above for example 1 or 2 as ring atom or 3 -ring, 
preferably monocyclic alicyclic heterocyclic group can be 
used. 

When heteroatom of 2 or more is included, those may be 

being same,differing. 

More concretely, for example pyrrolidinyl group, 
bipyridinyl group, piperidino group, piperazinyl group, 
moipholino group, thiomorpholino basis and homo 
bipyridinyl group, homo piperazinyl group, 
tetrahydropyranyl group etc can be used as the alicyclic 
heterocyclic group. 

[0016] 

heterocyclic group, or as heterocyclic group in substituent 
(for example heterocycle thio group, heterocycle amino 
group, heterocycle alkyl amino group etc) which includes 
heterocyclic group,includes heteroatom (nitrogen atom, 
oxygen atom, sulfur atom etc) above for example 1 or 2 as 
ring atom monocyclic, 2-ring, which or3 -ring heterocyclic 
group can be used. 
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y^;u7S/S. x^^yuT-yg, n-::^Pt°;b75 

It. v>^;u7£y» , i;x5^;u7£yS. n-:^n 
t°;ux^;U75/*. XI±x5^;uy^;U75/S 

r75;u='r;i/7£ySji:Lrii. en^ii. 'Ov 

;U7£/«Xld::7x:?^5^;i.75>'*'Si:^^lf-5 

ciA<T't, rigsiT;u^-;u7£ySjtLT 
li. mjilt. t*-;u75y». 7'J;u75y» . ^ 

£/S. 2-^>x-;L.7S/S. 4-^>-?-;U75 

>'S.2-'^+-b-;u75>'S,xii s-'-^+'t-ju 
75y«^i:if$^(f«)Ci:4<-Cti>. 

r7ij— ;U75>'Sji:LT(i. ■(5iJ:^lS. yni-jVT 
£^S. :^75^;U75y«'i<t*^^lf -SCtA^-C^ 

[0018] 

<li 1 <l$g^Lf-75/S^fflL>^Zi:A<T't^o 

r4S^il7;b+;u7£ySj<i:Lr(i. 7;u+;u7 

£yS(D7;U+;ug|5:a-|c±|SlzM<*W(~'(5iJ*L 

fz^mm&t3^ 1 iixii 2 u<i* 1 {iJS 

-1'5^V*'J;i')-l-3''Pt°;U75/Ss 3';i/7UyL'7 
5/'»,2-(2-e'Jv;U)X5^;U7£>'«^i:<»:^:S<* 
<5iJi:LT^Ifi)Ci:A<T*t'5o 
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heterocyclic group is good even with aromatic group , but 
ring of 1 and 2 or more whichare included in heterocyclic 
group to partial or complete had could have been saturated. 

As heterocyclic group, other than alicyclic heterocyclic group 
which was illustrated concretely ondescription above, for 
example furyl group ^ thienyl group ^ pyrrolyl group ^ 
imidazolyl groups triazolyl group^ tetrazolyl group^ 
thiadiazolyl group ^ pyridyl group ^ indolyl group ^ 
quinolyl group ^ isoquinolyl group ^ quinoxalinyl basis and 
quinazolinyl groups thiazolyl group ^ benzo thiazolyl 
groups benzo imidazolyl group ^ benzo dioxolyl basis etc 
can be listed. 

[0017] 

When furthermore you explain concretely concerning 
substituent which isin midst of above-mentioned defining, for 
example methoxy group ^ ethoxy group > n- propoxy 
groups isopropoxy groups n- butoxy groups s-butcxy 
groups or t- butoxy group etccan be listed "lower alkoxy 
group "as. 

"mono lower alky I amino group " As, for example 
methylamino groups ethylamino group s n- propyl amino 
groups or n- butyl amino group etc is listed, it is possible 
densely,for example dimethylamino groups diethyl amino 
base, n- propyl ethylamino groups or ethyl methylamino 
group etc it is listed "di lower alkyl amino group " as. 

"aralkyl amino group " As, for example benzylamino group or 
phenethyl amino group etc is listed, it is possible densely,for 
example vinyl amino groups allyl amino groups crotyl 
amino groups prenyl amino groups 3- butenyl amino base, 
2 -pentenyl amino base, 4 -pentenyl aminobase, it can list 2 
-hexenyl amino groups or 5 -hexenyl amino group etc "lower 
alkenyl amino group " as. 

"aryl amino group " As, for example phenylamino group, 
naphthyl amino group etc can be listed. 

[0018] 

"heterocycle amino group " As, heterocyclic group which was 

illustrated concretely on for example descriptionabove 1 or 
2 s preferably 1 can use amino group which is connected. 

"heterocycle alkyl amino group " As, heterocyclic group 
which was illustrated to alkyl portion of alkyl amino group 
concretely on description above 1 or 2 s preferably 1 be able 
to use those which areconnected, for example 3- (1 
-imidazolyl ) - 1 -propyl amino group, flirfuryl amino 
groups 2- you can list (2 -pyridyl ) ethylamino group etc as 
embodiment. 
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[0019] 

2.e'Jv;U^:i-*. 2-<5^y-Y;U^:i-S. 1,2,4- 
[0020] 

±ffiCDil:(I)s jE(Ia). Xl/i(:(Ib)(DSaiZ*5l\ 
2jiia±. if^UIi 1 <i?'d:t^L4ji0'ttgaic 

JUS. /\py>^bT;u+>'Uft(^?'J:^li^nn>T 

T'J-ju^+vSc^iJ^li^xy^^v 
+-;uS(0iJ^(S:7xz:;ux5^- juS^fif). {g 



"alkyi thio group " As, for example methylthio group, ethyl 
thio group ^ or n- propy! thio group etc is listed, it is possible 
densely, for example vinyl thio group, allyl thio group ^ 
crotyl thio group, prenyl thio group. 3- butenyl thio 
group. 2- pentenyl thio group. 4- pentenyl thio group. 2- 
hexenyl thio group, or it can list 5 -hexenyl thio group etc 
"alkenyl thio group " as. 

[0019] 

"aryl thio group " As, for example phenylthio group, 
naphthyl thio group, biphenyl thio basis etc is listed, it is 
possible densely, it canHst for example benzyl thio group, 
phenethyl thio groiq) etc "aralkyl thio group " as. 

"heterocycle thio group " As, be able to use thiol group which 
heterocyclic group which was illustratedconcretely on for 
example description above connects, for example 4- pyridyl 
thio group. 2- pyridyl thio group. 2- imidazoyl thio group. 
1,2, 4- triazolyl-3- yl thio group etc can beused. 

"aryloxy alkyl group" As, for example phenoxy methyl 
group, phenoxy ethyl groiq). naphthoxy methyl groi^ etc 
can be listed. 

[0020] 

When "substituted or unsubstituted " with you say 
above-mentioned Formula (I ), formula (la ), and attime of 
defining Formula (lb ), concerning a certain substituent, the 
substituent furthermore one or more, preferably 1 or means 
optionally substitutable densely with functional group of 4. 

When substituent has functional group of 2 or more, those 
functional group may be being thesame, differing. 

As this kind of functional group, for example lower alkyl 
group, haloalkyl group (for example chloromethyl group, 
trifluoromethyl group etc), hydroxyalkyl group (for example 
hydroxymethyl group etc), lower alkoxy group (for example 
n- hexyloxy group etc), the lower alkenyl group (for example 
vinyl group, allyl group etc), lower alkynyl group (for 
example ethinyl group, propinyl group etc), hydroxyl 
group, halogen atom (for example chlorine atom etc), 
carboxyl group, lower alkoxy carbonyl group (for example 
methoxycarbonyl group etc), lower alkanoyl group (for 
example acetyl group etc), the halo- alkanoyl group (for 
example trifluoroacetyl basis etc), aryl group, aralkyl 
group, aryloxy group (for example phenoxy group etc), 
aralkyloxy group (for example benzyloxy group etc), aryl thio 
group, aryl alkynyl group (for example phenyl ethinyl group 
etc), lower alkanoyl oxy group (for example acetyl oxy group 
etc), the lower alkanoyl amino group (for example 
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[0021] 

'Wi^=EymL<iti^\m7)[^=^)i7zym..m^ 
^1^7)1^^ ji^'S'tm. mi^\m7Ji^-)i'=F:t 

v7>'». T'J-^bS, T7;U+^US. tKn^i' 

7'J-;i'5=-7t-S. 7'J-;u:*-+vS, 7n 
[0022] 

rS^7;U^-iU^:i-Sj<!:LT 
tt, 2-tKn4-vx^;u^:tS7d:i:(Dt 

^-/U5^7h*SL<(*2-xh4^v:^;U7K:^;ux5^;i. 
5^:tS'S(i:ro<£lR7;u=i+v*^U7fC-;u7;u+ 
;u^:tS,2-<7Pnx^;U5^:t*SL<li S-^^o 
D-i-zfa\z)i^ft&tj:i:(r>/\a^-:^it7Ji=^)\^ 
2-{N,N-vy^;U7Sy)X^;i/^:j-S7i 
if©^/^L<livfij»7;U^;U75>'7JU+;U 
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acetylamino group etc), lower alkanoyi oxyalkyl group (for 
example acetyl oxy methyl group etc), aroyl group (for 
example benzoyl group etc), heterocyclic group (Those etc 
which show embodiment on for example description above), 
amino group ^ mono or di lower alkyl amino group ^ 
carbamoyl groups nitro group ^ cyano group ^ lower alkyl 
sulfmyl group (for example methyl sulfinyl group etc), the 
lower alkyl sulfonyl group (for example methane sulfonyl 
group etc), thiol group, lower alkyl thio group, or 
heterocycle lower alkyl group (for example pyridyl methyl 
group etc) etc can be listed, but there are not times whenit is 
limited in these. 



In addition, these functional group furthermore difference 
have been allowed tohave possessed functional group of 1 and 
2 or more. 

As this kind of example, concretely, chlorophenyl group, 
methyl carbamoyl group, chloro benzyl group, alkoxy 
benzyl group etc can be listed. 

[0021] 

1 to 4 which is chosen from group which consists of for 
example halogen atom, amino group, cyano group, aryl 
group, aralkyl group, hydroxyl group, kralkyloxy group, 
carboxyl group, lower alkoxy carbonyl group, lower 
alkanoyi group, aryl thio group, aryloxy group, aroyl 
group, heterocycle lower alkyl group, mono or di lower 
alkyl amino group, and heterocyclic group as functional 
group which is substituted in substitution mono or di lower 
alkyl amino group, substituted lower alkyl thio group, 
substitution lower alkenyl thio group, substitution lower 
alkenyl amino group, basis can be listed. 

When it possesses functional group of 2 or more, those may 
be being same,differing. 

embodiment of above-mentioned each functional group is 
same as those whichare explained on description above. 

[0022] 

More concretely, for example 2- hydroxyethyl thio group or 
other hydroxyalkyl thio group, ethoxy carbonyl methylthio 
group or 2 -ethoxy carbonyl ethyl thio group or other lower 
alkoxy carbonyl alkyl thio group. 2- chloroethyl thio group 
or 3 -chloro -1- propyl thio group or other alkyl halide thio 
group. 2- (N, N- dimethylamino ) ethyl thio group or other 
mono or di lower alkyl amino alkyl thio group etccan be listed 
"substituted alkyl thio group " as. 
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3-(N,N-vy^;U75y)-l-3^0 t'Jl/TSyS. 

+;uT5y* , 2-^ ;u7t->uyx^;u7=/s. 2-(i- 
t°P'Jv->iU)x^;UT5yS'S(i:(DBiS^^S^ 

::f p^^x^^u^^^uTS/S. 2-(p-th'P4^->:7 

(S . 3-(N,N-v;<5^;U75/'):^P t°;U-2-'f ;U7£>' 
4-(N,N-v>^;U7£/):?5^;i/-2-<-'U7£/ 
4-(N,N-vX^;i/7S/):?5^;U-3-l';U7S/ 

fi.N-[2-(2-t°'JvVU)X5^;U]-N->^;U75y» 

[0023] 

;u+;u», M^7'j-;u5^:t» , fi^75;u+ 

It. t:Kodpv;i/»s /NDy»l^. -hPS. 7 

. i>7ys. =EySL<i*i;^aiBi7;u4^;i/7 
T^u-y-^/uSs <SS&7;u+-;i'», 7U-JU7 

jU+-yuS. <ggi7;i/3+*>Ss ffiSi7-»U=l+ 

€il»7;u:t)/'f ;u:^-^v7;u+>;uS. 7ij--;u 

ft. 7'J-;U:*-+vft, 75>l/+;u:it-^v«, 7 
ft, y^b>v:i-+vft. X5^U>i;;i-:^vft7S 

[0024] 

<fcy*«:Mlc(i . rs^yiJ-^uftjiLTIJ , 0iJ 
m-^p^:7x^;uft, p--:?p^:7i:^;u 
ft. p-:7x:^^;u7x^;uft. p-^>v;u:i-+v 
^'xii^uft. p-xh+v*;i/7t-:- ;u:7xii;uft. p- 

ft.p-7x:^^;U7x::i;Uft^f<t*^^lf'5Ct*< 

rS1^7'J-;U75/»jtLTI*. •SiJ^li. p-'< 
>v;i/:t4^v7'x-;U7S/ft'Jci:(D7^;U^;L' 
:!h+vE^7'J-;i'7£yfi. rg^TU-^Uf^ 
:^-ftji:UTI*. •^^IS. p-75/7'ir:;u^:t 
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"Substitution mono lower alkyl amino group " As, for 
example 2- (N, N- dimethylamino ) ethylamino group. 3- 
(N, N- dimethylamino ) - 1 -propyl amino group . 2- mono 
lower alkyl amino group, p- bromophenyl methylamino 
group. 2- (p- hydroxyphenyl ) ethylamino group. 3, 4- 
methylene dioxy phenylmethyl amino baseetc which is 
substituted with (N, N- diethyl amino) ethylamino group or 
other mono or di lower alkyl amino substitution mono lower 
alkyl amino group. 2- morpholino ethylamino group. 2- (1 
-pyrrolidinyl ) ethylamino group or other alicyclic 
heterocyclic group can be listed. 

"Substitution di lower alkyl amino group " As, for example 3- 
(N, N- dimethylamino ) propyl -2- yl amino group. 4- (N, N- 
dimethylamino ) butyl -2- yl amino group. 4- (N, N- diethyl 
amino) butyl -3- yl amino group. N- -N- methylariiino group 
etc can belisted. 

[0023] 

In addition, hydroxyl group, halogen atom, nitro group, 
amino group, cyano group, mono or di lower alkyl amino 
group, carboxyl group, lower alkyl group, lower alkenyl 
group, lower alkynyl group, aryl alkynyl group. lower 
alkoxy group, lower alkoxy carbonyl group, lower 
alkanoyl group, lower alkanoyl oxy group ^ lower alkanoyl 
amino group, lower alkanoyl oxyalkyl group, aryl groups 
aryloxy group, aralkyloxy group, aralkyl group, aroyl 
group, heterocycle lower alkyl group, methyl enedioxy 
group, ethylene dioxy group etc is listed substituted aryl 
group, substituted aryl amino group, substituted aralkyl 
amino group, substituted aryl oxyalkyl group, substituted 
aryl thio group, substituted aralkyl thio group, substitution 
heterocycle thio group, substitution heterocyclic group, 
substitution heterocycle amino group, substitution 
heterocycle alkyl amino group, or as the substituent of 
substituted ahcyclic heterocyclic group. 

[0024] 

More concretely, for example m-bromophenyl group, p- 
bromophenyl group, p- phenethyl phenyl group, p- 
benzyloxy phenyl group, p- ethoxy carbonyl phenyl group, 
p- acetoxy phenyl group, m-phenethyl phenyl group, p- 
phenethyl phenyl group etc can be listed "substituted aryl 
group " as. 

"substituted aryl amino group " As, for example p- amino 
phenylthio group, m-amino phenylthio group or other amino 
substituted aryl thio group, p- hydroxyphenyl thio basic or 
other hydroxy-substituted aryl thio group, p- methoxyphenyl 
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U S , p- 1 Ka^^ v:7x:z ;uf^;i-S3tf if 
[0025] 

ra^TU-;U;l-+v7>'U+;USj<!:LTIi. 
:^lS.p-n-3^Pt°;U3'x/^-»^;uS^j:<b:'(Di£ 

>h4^v-7xy4^vy^;uS. p-n-'Ni\rv;u:i-:^v 

T'x/^vy^jUgncifcDigifaTVUa^^rvg^y 
'J— ;U:i-+vT;U=^;uS. p->h+v*;U7t5z:;u 

7xy^v^5^;uS3Ec<k*a>ggi7;ni=^rv*;u7f? 

;u3?x/^vp'^yuB.p-[(i-y5';u-i-:7xr:;u) 
x^;u-i->r;upxy4^v'yf^;us.p--7x^-^;u 
r^xy^v^^yuS, o-'<>v;u7x/#vy5^;u 

^bS, p-'<>V*'r-'U:7xy^vy5^;i,£7ji:i:<D7 

v;u;*-4-v7x/^v>5^;uS^i:<!:a)75;u^;u 
:t+vM^7'J--'U^+v7;Udr;u*. p-:7x^ 

;u7xy^v^^;u*?S<!:co7'J-;ua^7'J- 
;u:t^v'7;u+juS. p-:7xy+v:7xy4^-»5^ 
;uStj:i:©7'J-;u:i-^vS&7'J-;u:i-^v 
7;i'=^;uS'tci:*o)isA^. p-v7y:7xy+v>f^ 
;uS.p-[2-(2-t°'Jv;i'):]:?';i']:7xy+vpif^;u 

[0026] 



47. ■Ib^tl 5K Jii;^b^1«a 70 A<^IC»^LL^. 

JiiTa)Slcfciti)^b^^##iiSIJS0iJ 

[0027] 

[Si] 



thio basic or other lower alkoxy-substituted aryl thio group 
etc can be listed for example p- benzyloxy phenylamino 
group or other aralkyloxy substituted aryl amino group^ 
"substituted aryl thio group " as. 

"substituted alicyclic heterocyclic group " As, for example 4- 
methyl piperazinyl group or other lower alkyl substituted fat 
cyclic complex ring basis etc can be Hsted. 

[0025] 

"substituted aryl oxyalkyl group " As, for example p- n- 
propyl phenoxy methyl group or other lower alkyl substituted 
aryl oxyalkyl group ^ p- methoxy phenoxy methyl group ^ p- 
n- hexyloxy phenoxy methyl group or other lower 
alkoxy-substituted aryl oxyalkyl group, p- methoxycarbonyl 
phenoxy methyl group or other lower alkoxy carbonyl 
substituted aryl oxyalkyl group ^ p- benzyl phenoxy methyl 
group, p- phenoxy methyl group > p- phenethyl phenoxy 
methyl group, o-benzyl phenoxy methyl group or other 
aralkyl substituted aryl oxyalkyl group, p- benzoyl phenoxy 
methyl group or other aroyl substituted aryl oxyalkyl group, 
p- benzyloxy phenoxy methyl group or other aralkyloxy 
substituted aryl oxyalkyl group, p- phenyl phenoxy methyl 
group or other aryl substituted aryl oxyalkyl group, p- 
phenoxy phenoxy methyl group or other aryloxy substituted 
aryl oxyalkyl group or other other things and p- cyano 
phenoxy methyl group, p- phenoxy methyl group etc can be 
listed. 



[0026] 

Below, example where compound of this invention which is 
displayedwith Formula (I ) is desirable is shown, but as for 
compound of the this invention there are not times when it is 
limited in these. 

Among these, compound 22. compound 46. compound 
47 . compound 5 1 . and compound 70 especially are 
desirable. 

Furthermore, compound number in chart below corresponds 
to compound number in Working Example. 

[0027] 

[Table 1] 



Page 21 Paterra Instant MT Machine Translation 



JP2000309578A 

mi«:<bd«l (la) (OM^a^ffi 




H H 
SCH2CH2N(CH3)2 H 
SCH2CH2N(CHa)2 SCH^H2N(CH3)2 
SCH2CH2OH H 

SCHaCHaOH SCH2CH2OH 



[0028] [0028] 
[S2] [Table 2] 
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»2«:ft&* (lb) ©afrftl (1 ) o 

o 





X2 




r2 


9 




CH3 


H 


10 




H 


CHs 


11 




CH3 


CHs 


12 


H 


CHzBr 




13 


NHCH^H2N(CH3)2 


-CO 




14 


NHCH^h^(CHa)2 




'no 


15 








16 


H 






17 


NHCH^H2N(CH3)2 






18 




X) 


X) 


19 


H 




XX, 


20 








21 


H 




XX"' 


22 


NHCH^ri2N(CH^2 






23 


H 


xr^ 




24 


H 


XT^ 


XJ°^ 


26 


N(Cl^Ct^CH^CHa)2 


XX^ 


Xr^ 


26 


H 




xf-^ 



[0029] [0029] 
[S3] [Tables] 
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. Ob) 

FT 







y2 




27 


H 


H 




28 


NHCH^H2N(CHa)2 


H 






n 


u 
n 




30 




H 




31 


H 


H 




32 


NHCH2CH2N(CH3)2 


H 


-O— O 


33 


H 


H 




34 


NHCH2CH2N(CH3)2 


H 




35 




H 


<\ 


36 


H 


H . 




37 




H 




38 


SCH;^H2N{CH3}2 


SCHzCHzNpHaJz 




39 


H 


H 




40 


NHCH2CH2N{CHa)2 


H 




41 


H 


H 




42 


NHCH2CH2N(CH3)2 


H 




43 




H 





[0030] [0030] 
[8 4] [Table 4] 
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(lb) 







44 


H 


*IO 




46 


NHCH2CH2N(CH3)2 


47 


N(CH3)CH2CH2N(CH3)2 


48 


N (CH2CH3)CH2CH2N(CH2CH3)2 


49 


NHCHzCHaCHsNCCHgja • - 


50 


N(CH3)CH2CH2CH2N(CHa)2 


51 


H 


52 


H 


53 




54 




55 




56 




57 





58 


H 




CH, 


59 


H 





[0031] [0031] 
[S5] [Tables] 
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Sg2^ :ib^ft (I b) (D^m (4) 



60 

61 
62 
63 

64 
65 

66 

67 
66 
68 
70 

71 
72 

73 
74 
75 
76 

77 



"tec 



ye 



H 



NHCH^H2N(CH^2 
H 

NHCH^H2N(CH3)2 



H3CCH3 

,xro 



NHCH;^H2N(CH3d2 



NHCH2CH2N(CH3)2 



NHCH^H2CH2N(CH3)2 



NHCH^H2N(CH3)2 



H Si 



NHCH2CH2N(CH3)2 



[0032] 

[a 6] 



[0032] 
[Table 6] 
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78 




79 



80 



61 




HjCO OCHs 



[0033] 

mi^mi^^tLxit. mTiit. mmm. ft<b*« 
;H!^s ^f\-ymik. m^Mik. •i7x>s^. L 
a>^mmmmi^ztt^X'^i,o 



[0033] 

compound which is displayed with Fonnula (I ) may exist 
according to types of substituent, as acid addition salt, metal 
:^lt, ammonium salt, organic amine addition salt or other 
base addition salt, of for example organic or inorganic acid 
or the salt of amino acid addition salt or other form. 

As acid addition salt, for example acetate, hydrobromide, 
sulfate, phosphate or other inorganic acid salt; or formate 
salt, acetic acid salt, benzoate, maleate, fiimarate, 
succinate, tartrate, citrate, oxalate, methane sulfonate, 
p-toluenesulfonic acid salt, aspartate, glutamate or other 
organic acid salt can be listed. 



As metal salt, for example lithium salt, sodium salt, 
potassium salt or other alkali metal salt, magnesium salt, 
calcium salt or other alkaline earth metal salt, aluminum 
salt, zinc salt etc is Usted, it is possible densely, itlists for 
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[0034] 

±125^(1). it(Ia). Xli3EC(Ib)T'a*ni) 



^t>ic. ±iBiC(i), ^(la). y.[t^{ih)X'B.^ti^ 

±1256(1). 5E(Ia). 3Z.liit(Ib)-C$$;(x^^ltJf^ 
[0035] 

±IBiC(I). 5e(Ia). Xliit(Ib)T'S$:h.-5^b^!fel 

iS — "J ^ • 1/ "biy ^ (Protective Groups in 
Organic Synthesis). ^7"iJ— >(T. W. Greene)^. 
va^-^-fJ — 7>K•+^>X■•1'>3— tKUtI- 
•f'vK(Johii Wiley & Sons, Inc.)(1981 
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example ammonium > tetramethyl ammonium etc as 
ammonium salt, it is possible densely, it can list for example 
morpholinev piperidine or other addition salt as organic 
amine addition salt. 

As amino acid addition salt, for example glycine, 
phenylalanine, lysine or other addition salt can be listed. 

[0034] 

above Formula (I ), formula (la ), or compound which is 
displayed with the Formula (Tb ) are times when it possesses 
asymmetric carbon of 1 or 2 or more, according to types of 
substituent are times when optical isomer or the diastereomer 
or other configurational isomer exists. 

In addition, when above Formula (I ), formula (la ), or it 
possesses substituent to which compound which is displayed 
with Formula (lb ) includes the double bond of 1 or 2 or more, 
enantiomer of plural which is based on the double bond 
exists. 

Above-mentioned isomer of pure form or mixture, or 
racemate etcof option of above-mentioned isomer in each case 
is included inrange of this invention. 

Furthermore, above Formula (I ), formula (la ), or when it 
exists as tautomer,there is, a compound which is displayed 
with Formula (lb ), but, existenceof tautomer being 
self-explanatory in person skilled in the art, is included each 
tautomer in range of this invention, 

above Formula (I ), formula (la ), or compound of free form 
which is displayedwith Formula (lb ) or those salt are times 
when it exists as hydrate or solvent affinitive substance, but 
also these adduct are included in range of this invention. 

types of solvent which forms solvent affinitive substance 
especially is notlimited. for example ethanoK acetone, 
tetrahydrofuran etc can be listed. 

[0035] 

above Formula (I ), formula (la ), or it can produce compound 
which isdisplayed with Formula (lb ), with for example 
following reaction process . 

Furthermore, in order basis which is defined in production 
method which isshown below, changes under condition of 
practice method, or to execute the method in case of 
unsuitable , target compound can be acquired by using 
theintroduction and removal method of protecting group 
which is regularly used^with synthetic organic chemistry. 
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-So 

lUT, Sa). 5C(Ia). S.U^m'^&^^i'it-^ 
!feiab)<!:L^5. 

[0036] 

ib^!g!l(Ia)Si;<b^1«3(Ib)li . ^i^-r-Sl^J^'Sf 
iflCj:yM)iT't-S<b^!|«!l(ma)cty, JJITCDX 




2000-11-7 



In addition, it is possible also to modify order of according to 
need substituent introduction or other reaction process 
appropriately. 

Below, Formula (I ), formula (la ), and respective compound 
(I ), the compound (la ), and compound (lb ) with it is 
compound which is displayedwith Formula (lb ). 

It is similar concerning compound of other formula number. 

[0036] 

<production method l>compound (la ) and compound which 
can be produced with method etc whichit mentions later 
(Ilia ) from, following to step below, it canproduce compoimd 
(lb). 

[0037] 

[Chemical Formula 11] 



(ISH4) 



(Ib-I) 



[0038] 
Xfll 

^b^$^g(ib)cD5^)^J^(S X' RlS t^7\^mm^ 

SSIS^^^^t-^b^!t^D(Ib-3)li. ^t^ifel(IIIa)$ 



(In Formula, as for R\ R^. R^ — ' and R^ — ^ description 
above andbeing synonymous, as for R^ it shows lower aikyl 
group, X** showsbasis which excludes hydrogen atom from 
definition of theaforementioned X^, basis where Y° shows 
basis whichexcludes hydrogen atom from definition of 
aforementioned Y^, as for X*' excludes hydrogen atom from 
definition of aforementioned X' showing, Y'* shows basis 
which excludes hydrogen atom from definition 
ofaforementioned Y^ ) 

[0038] 

step 1 

Inside for example X^ and Y^ of compound (lb ) display 
hydrogen atom, the R^— ^ and R^— become simultaneous 
and oxygen atom is shown, at thesame time R^: — ^ and R^— ^ 
become simultaneous and compound (Ib-3 )which shows 
oxygen atom can melt compound (Ilia ) in water-containing 
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1-20 ^s.(om-\^^>-\f>-mm. t*x(h'j7 

&S&;SJtli-30-100deg C A<Sf ^L<, SIS^FbI 
5 ^^~5 l^raX'fei). 

[0039] 

^b^!^(Ia)(-fcl^T X' JkU Y' (D'>^£<i:t.-:?J 
(Ia-2)Si;ib^!^(VII)(X'A<T5/S, a^gL< 

^u+yuSTfe^lb^tDXli^b^feKViiixV A< 

;i.75/S. 1g»SL<ld:|^iB^©vig«R7;u 

>r- ;L.7=yS, a^gL<l±l^a^CD7^;U^ 
;b7£/». fi^SL<l*I^S^ro7'J-JU7£ 

liait ^ L< (il^a^o)«mi§7;u+;u7£y 

ST'fe-s^b^ti. afcu:(3 R' Ri; R^ A<7Kmmi- 

Xl*/\p^*>1b7;u^^uST?fei)^b^!fei)li, 
7-bh-h'jyi^. T^h7tKo:7^>, X— v 
vy^;U7n;uA75K. •^□P7t^;^A. 

m?4XI±;I^;tit*T'.'(b^!t^(Ib-3)lzJtLT 
I-IO BS.(0 X'-E Xli Y'-H ■^ra$tl'&^:t-^ 

^u^b^!feiXli-«RSL<l*-Si75>^b^!a$ 
Sf5;Sgli-30~100deg C A<»*L<. SiCliii 

^ 5 :»~5 BtreiT'^iT-r-s. 

[0040] 

:$:x?i(=^3L^TIi. 4i5E-r5>^b-&!t^!i(ia-i)Xli 
^ b ^ ti (ia-2) fc L Mi ^b ti (vn) X (i lb !^ 
(viii)*<-?- ti^-**tSfE ^ * T-iJ ib$;h.fc <b ^ 

(Ib-l)Xli^b^^(Ib-2). &i)L^li^b^!|^ab-l) 
XIS 1b^!fel(Ib-2)IC$P)l; X°-H A<Sf5Lfc^b^ 
!t^D(Ia-4)A<±iS-r^li^A<fe^o 

^b^^(Ia-l). '(b^tl(Ia-2). ■(b-&^(Ib-l). -(b^ 
!feiab-2), 3ll±^b^!t^D(la-4)CD±)?£i±li. Ib^!^ 
(Ib-3)(DB^» R' (Omm. 75>-(b^!fel 
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acrylonitrile or other containing water solvent, canacquire by 
treating with iodo benzene diacetic acid^ bis (trifluoro 
acetoxy ) iodo benzene^ or cerium ammonium nitrate or 
other oxidant of 1 - 20 equivalent. 

reaction temperature - 30 - 100 deg C is desirable, reaction 
time is usually 5 min-5 hours. 

[0039] 

step 2 

compound where at least one of and Y' is other than the 
hydrogen atom in compound (la ) (Ia-1 ) or compound (Ia-2 ) 
and compound (VII ) (compound where compounds and 
and where is amino group, substituted or 
unsubstituted mono lower alkyl amino groups substituted or 
unsubstituted di lower alkyl amino group ^ substituted or 
unsubstituted lower alkenyl amino group > substituted or 
unsubstituted aralkyl amino group ^ substituted or 
unsubstituted aryl amino groups substituted or unsubstituted 
heterocycle amino groups or substituted or unsubstituted 
heterocycle alkyl amino group are hydrogen atom or haloalkyl 
group ) or as for compound (VIII ) (compound where 
compounds and R^ and R'' where is amino groups 
substituted or unsubstituted mono lower alkyl amino group ^ 
substituted or unsubstituted di lower alkyl amino group ^ 
substituted or unsubstituted lower alkenyl amino group ^ 
substituted or unsubstituted aralkyl amino groups substituted 
or xmsubstituted aryl amino group, substituted or 
unsubstituted heterocycle amino group . or substituted or 
unsubstituted heterocycle alkyl amino group are hydrogen 
atom or haloalkyl group ), acetonitrile^ tetrahydrofuraus 
ether, dioxane. dimethylformamide. chloroform^ 
dichloromethane. methanok ethanoK water or other alone 
or in mixed solvent, It can produce by fact that thiol 
compound or primary or secondary amine compound which 
are displayed with X*-H or Y*-H of 1 - 10 equivalent vis-a-vis 
compound (Ib-3 ) are added. 

reaction temperature - 30 - 100 deg C is desirable, reaction 
ends with usually 5 min-^S hours, 

[0040] 

Regarding this process, compound which is formed (Ia-1 ) or 
compound (Ia-2 ) or compound (VII ) or compound (VIII ) in 
respective reaction system, compound which oxidation is 
done (Ib-1 ) or compound (Ib-2 ), or compound (Ib-1 ) or 
there aretimes when compound (Ia-4 ) where furthermore 
X^-H reacts to the compound (Ib-2 ) forms. 

compound (Ia-1 ), compound (Ia-2 ), compound (Ib-1 ), 
compound (Ib-2 ), or product ratio of compound (Ia-4 ) 
changes according to substituent R' of compound (Ib-3 ) and 
the types, amine compound of R^ or types, quantity and 
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^fz. ■(b^fei(ib-i)Xli<b^%(ib-2)4^, X" &U 

^^L<itnmm<r>^mm^:tmx'h^it-^^ 

icJtLT^ti^^i 1 Y"-H Xli X"-H ^ 
[0041] 



Ut 12] 
OR^ 

oil) 



reaction teinperature and reaction time or other condition of 
thiol compound, but by fact that appropriate condition is 
selected object compound is produced is possible densely 
with desired product ratio. 

In addition, respectively compound (Ib-1 ) or in compound 
(Ib-2 ), vis-a-vis compound where X* and X* are substituted 
or unsubstituted lower alkyl thio group^ substituted or 
unsubstituted lower alkenyl thio group, substituted or 
unsubstituted aryl thio group « substituted or unsubstituted 
aralkyl thio group, or substituted or unsubstituted 
heterocycle thio group the Y''-H or X''-H of 1 mole in 
reacting depending, compound where X' and Y' are 
respective X' and group other than hydrogen atom in midst of 
definition of Y^ in compotmd (la ) can be produced. 

[0041] 

<production method 2> 
[Chemical Formula 12] 



X&3 




(lb) 



2-1 



>2-2 



( it ^ R' 

S.i;R'li^;h.VtLHufEti^i 

[0042] 



,2-3 



Xhi,) 



2-5 



^ b ^ tl(Ib) l± et »1 fc S L ^ IJ K *D © ;i [ ^ 
IS, J. Med. Chem.,18, 746 (1975)]ICj:y§^|C 

S?itT'^?)(b^!|^(ni)^ 1-20 ^groa-K'O 

•ify-mMs f7.(K'J3';U:^OT-trh+v)3-h* 

mitmx'9!km-ti>ztiz^^)n^zti)^X't^ 

(Xg 3). 

Z(om. #*T-lih-hU;i/^i:t*(D^7K;gj«$ffl 

i^tt6:^xwimm^^mi-it-^mih)tmi^ 

^:T-th-h';;U^CD;I^^§^®^ffll^i)i: R"S 
U R'^ /)<^5ii7;^=l+vS-c&-SA^, fc^L^ii 

K^-'RIS R'-*A<ftSi7;i.=i+vST'fc<S<b^fel 

(Ib)A<^b^-5„ 

SlC;gJgli-30~100deg C tm^LC SfSB^FaT 

im^s^-s^mx'ib^o 

[0043] 



(In Formula, X\ Y\ R^' R^ \ \ R^-\ R^ \ R^"* and 
R^ respective description aboveand are synonymous. ) 

[0042] 

It can acquire compound (lb ) compound (in ) which can be 
produced easilywith known or known method by treating with 
iodo benzene diacetic acid, bis (trifluoro acetoxy ) iodo 
benzene, or cerium ammonium nitrate or other oxidant of 1 - 
20 equivalent (step 3 ). 



In tills case, when water-containing acrylonitrile or other 

containing water solvent is used, R and R ^ R and R 
compound (lb ) which displays oxygen atom respectively 
asone unit is acquired, when it uses in. or lower alcohol and 
acetonitrile or other mixed solvent the lower alcohol, R^* ^ and 
R^' ^ are lower alkoxy group, or or compound (lb ) where R^' ^ 
and R^* ^ are lower alkoxy group is acquired. 

reaction temperature - 30 - 100 deg C is desirable, reaction 
time is usually 5 min--5 hours. 



[0043] 
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<production method 3> in above-mentioned production 
method it can produce compound (Ilia ) whichis used as 
starting material with method below for example . 

[0044] 

[Chemical Formula 13] 




r2_^ r2_2 jsiif r3 li^iti'eixmtit 

[0045] 
Xff 4 

a7c:^;^l^a^-hD^(Dg7c^zffll^btl'5ii 

O'-lSOdeg C A<»*L<. SKBIFbI 

*^*#M^Ccfc'S)a7uJ5^c:vlc^Dl^■c^^ . 

1-50 ^S0a5t»J#ST. SJSSSli 
O-lOOdeg C A<»*L<. SJSB#rBll±a^ 10 ^ 

-10 BtfeTefe^e 

[0046] 

Xfi5 

<b^!fei(iiia)li^b^!fei(V)$>^y--;u. x^^y- 
'COCOR'-^sC^.R'— ' si; R'— ' It^ti^ 

timtimmv&^)i3m^^i> 1-5 v:^ 

J5l£;ggli o-ioodeg C A<ff*L<. SJCliii 
S 5 ^3^-5 Btfal-e^lTf^o 



(In Formula, R^ — ' ^ R^ — ^ and R^ respective description 
aboveand are synonymous. ) 

[0045] 

step 4 

It can synthesize compound (V ), by reducing compound (IV ) 
which can besynthesized easily with known or known method 
with suitable reducing method . 

As for reducing method if it is a reducing method which 
usually is used for thereduction of nitro group, method of 
being good whichever, under for example palladium , 
platiniun or other catalyst existing hydrogenated or hydrazine 
treating. It can use reducing method etc with zinc^ tin or 
other unit metal (reductant ) under acidic condition. 

With hydrogenation reaction under catalyst existing of 0.1 - 1 
equivalent, as for reaction temperature 0-150 deg C are 
desirable, reaction time is usually 10 min-5 hours. 

In addition, under reductant existing of 1 - 50 equivalent, 
reaction temperature 0-100 deg C is desirable with unit 
metal regarding reduction reaction, reaction time isusually 1 0 
min-10 hours. 

[0046] 

step 5 

compoxind (Illa ) in methanoK ethanoU acetonitriks 
tetrahydrofuran^ ether ^ dioxane^ dimethylformamide^ 
chloroform ^ dichloromethane or other solvent, can acquire 
compound (V ) by fact thatit treats with di carbonyl 
compound of 1 - 5 equivalent which are displayed with the 



r2_1C0C0R^— ^ (In Formula, R^— ^ and R^- 
description aboveand are synonymous. ). 



' respective 



reaction temperature 0-100 deg C is desirable, reaction ends 
with usually 5 min-5 hours. 
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[0047] 

^ !t&(inb) li #!|^(vi)3b^ t) KiT CD xg-cs it 

[0048] 
[^b 14] 



XS6 




[0047] 

<production method 4>coinpound compound (Illb ) where 
inside R^— ' and R^— ' of (Ilia ) are substituted or 
unsubstituted aryloxy methyl group can also' produce from 
compound (VI ) with step below. 

[0048] 

[Chemical Formula 14] 




[0049] 

^b^i^!iaii)0)5*. R'— ' Si; R'— ' A<agigL< 

^^(mb)lt^A^(Dit-^^(VT)[m?Hi. J. 
Chem. Soc, Perkin Trans, 1, 2443 (1996)]^7-t 

#ST.2~5o ^M© Q-oH(ie*,Q itmnt 

fflL^-SitS(DMl* 1-50 ^g,SJS;ggli 
0~100deg C A<»*L<. SfSliii^ 5 ^-10 ^ 

[0050] 

<b^%(la)X(4^b^4^!l(Ib)roil!ailz^^L^T. 

y' v' p' p' ' P' ^ p2 p2 I 

R'— \ R'— \ R'— 'Si; R'— '^(Df 

~ V 3 > X (Comprehensive Organic 
Transformations) s R • C • "7 □ ^ (Larock)#( 1 989 

0®. tttli. gfe;^. I^Ji. ISfa^b. #fl>7a 



(In Formula, as for R^ description above and being 
synonymous,as for Q you display substituted or unsubstituted 
aryl group. ) 

[0049] 

step 6 

compound (IITb ) where inside R^— ' and R^— ^ of compound 
(III ) are substituted or unsubstituted aiyloxy alkyl group 
melts compound (VI ) of public knowledge in acetonitrile^ 
tetrahydrofuran^ dimethyIformamide> dimethyl sulfoxide 
or other inert solvent,under potassium carbonate^ sodium 
hydride or other base existing, can synthesize by fact that it 
reacts with compound which is displayed with Q-OH (In 
Formula, Q description above and is synonymous. ) of 2 - 50 
equivalent. 

As for quantity of base which it uses as for 1 - 50 equivalents 
reaction temperature 0-100 deg C are desirable, reaction is 
usually 5 min-10 hours. 

[0050] 

compound (la ) or at time of producing compound (lb ), it 
converts the X\ Y\ R\ R^—\ R'— \ x\ Y\ R\ R^— ^ 
R^— ^; R^— \ R2— \ r2— ^ and R^— ^or other functional 
group, other than above-mentioned step and with the known 
method , it is possible densely. 



As for isolating and refining product in above-mentioned 
production method,method of being used with conventional . 
organic synthesis. As needed combining for example 
filtration, extraction, washing, drying,concentration and 
crystallization, various chromatography, etc it does, it is 
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^tz. ±iBxsiciteiti)ii{ji*rBmi4. ^izm 

[0051] 



$)-5L^(^ SiS. :ftiil5S. ilSiJS. BiE 

BTMS. ^MS, ^MS. BftiS. W 



[0052] 

^38) JS^^-C?fc-5±tB©!felK<!: 1 311*2 Jil±(7)S? 



2000-11-7 

possibledensely. 

In addition, process intermediate in above-mentioned step 
offering to thefoUowing reaction without refining especially is 
possible. 

When compound (la ) or salt of compound (lb ) is produced, 
when the salt of respective compound is acquired in 
above-mentioned production method, if it should have refined 
that way, but when compound of the free form is acquired, 
forming compound of free form melting or thesuspension 
after doing, including appropriate acid or base in suitable 
solvent, It should have refined according to need. 

[0051] 

compound which is displayed with above Formula (I ) is 
useful as active ingredient of pharmaceutical, as active 
ingredient of preferably antitumor drug. 

one of embodiment where pharmaceutical of this invention is 
desirable the compound (la ) and includes substance which in 
pharmacological is chosen from the acceptable its salt^ and 
those hydrate and group which consists of solvent affinitive 
substance as the active ingredient densely it has made feature. 

In addition, another embodiment where pharmaceutical of this 
invention is desirable compound (lb ) and includes substance 
which in pharmacological is chosen from acceptable its salt> 
and those hydrate and group which consists of solvent 
affinitive substance as active ingredient densely it has made 
feature. 

You can use pharmaceutical of this invention, for for example 
leukemia^ malignant lymphoma ^ myeloma or other non- 
solid cancer^ or the treatment of stomach cancer^ 
esophagus cancer ^ carcinoma of the colon ^ rectal cancer ^ 
pancreatic cancer^ liver cancers kidney cancer^ bladder 
cancer^ lung cancer^ uterine cancer^ ovarian cancer^ 
breast cancer^ prostate cancer^ skin cancern brain tumor 
or other solid cancer as antitumor drug. 

[0052] 

As pharmaceutical of this invention, it is possible to prescribe 
theabove-mentioned substance which is a active ingredient 
that way, but it prescribeswith above-mentioned substance 
and form generally, is a active ingredient of pharmaceutical 
composition which which includes additive for formulation of 
1 and 2 or more densely it is desirable. 

Known fact or following to usual method with field of that 
itself formulation science, produces this kind of 
pharmaceutical composition, is possible densely. 

In addition, active ingredient of other pharmaceutical 1 and 2 
or more may beincluded by pharmaceutical of this invention . 
of form of pharmaceutical composition. 
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X'^. 4%^^^1S.^lzm■ti>mm<DmtLxlt. 

m?L\t. }imL ^.mL f&xm. mmm. ^ 



[0054] 

mn^^izmtmt^mm(Dmi^\zit. mx 

<DI!&S»J^j:<i:<D|gSiJffl^J!in?j!i^ffll,>-SCi:*<T? 

<!:<7)$£^^J;fliteSlx7.i^;u^Ct*(D^ES14SiJ; 
[0055] 

\±mmmi\ ^ii^iz'ijt^xm^ummttt 
{z^m. Bm^. x\t^WLmtLxmmti>z 

ti)<X'^i>o 

mi^xmmr^ztt<X'^i> » 
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Furthermore, pharmaceutical of this invention is applicable in 
mammalian animal whichinciudes human. 

[0053] 

administration route of pharmaceutical of this invention 
especially cannot be limited, from any of oral or parenteral 
dosage most can select effective administration route 
appropriatelybecause of treatment and/or prevention. 

As parenteral administration, inside air passage, intrarectak 
subcutaneous^ intramuscular^ and intravenous or other 
administration route can be listed. 

for example tablets^ granule^ fine granule^ powder^ 
syrup s solution medicine, capsules ^ or suspension etc is 
listed as example of formulation which is suited for oral 
dosage, it is possible densely, itcan list for example 
injectable, drip, inhalant, spray, suppository, 
transdermal medicine and transmucosal absorption medicine 
etc as example of formulation which is suited for parenteral 
administration.- 

[0054] 

for example water, sucrose, sorbit, fructose or other 
saccharides; polyethylene glycok propylene glycol or other 
glycols; sesame oil, olive oil, soybean oil or other oil; 
additive for p- hydroxybenzoic acid ester or other antiseptic 
or other formulation can be usedto production of liquid 
formulation which is suited for oral dosage. 

In addition, for example lactose, fructose, sucrose, 
mannit or other diluting agent; starch, sodium alginate or 
other disintegrating agent; magnesium stearate, talc or other 
lubricant; polyvinyl alcohoU hydroxypropyl cellulose, 
gelatin or other binder; fatty acid ester or other surfactant; 
glycerin or other plasticizer can be used to production of 
capsules, tablets, or the granule or other solid preparation. 

[0055] 

It can manufacture inside injectable of formulation which is 
suited for parenteral administration and formulation for drip 
or other intravascular dosage, making use of aqueous medium 
of preferably human blood and isotonic. 

Following to conventional method, making use of aqueous 
solvent which is chosen from mixture of salt solution, 
fiiactose solution, or saline and fructose solution, it can 
manufacture for example injectable, with suitable auxiliary 
agent as solution, suspension, or dispersion. 

It can manufacture suppository for prescribing inside 
intestinemaking use of for example cacao butter, 
hydrogenated lipid or hydrogenated carboxylic acid or other 
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m(ommtLxmmti>zti3<X'^^, 
^m. RSig?fijs mum. mmm. miR.^. t^-^ 



[0056] 

m^(D^mz!;(i.cxm:^m^-t^:iti}<^mx' 



^'Jx.lS, (SA-Bfct:y 0.01-200 mg/kg fSS 

[0057] 
[|lig<5iJ] 

:$i^m^mmmizj:^j^i^izM:Wmzm 
Bnt^t^. :^mmommitziixii>(Dmmmiz 



mzinmLxi^^c 
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support. 

spray does not stimulate oral cavity or air passage mucosa of 
human,dispersing above-mentioned substance which at same 
time is a active ingredient as microscopic particle, promoting 
absorption is possible and can manufacturemaking use of 
support. 

As this kind of support, for example lactose or glycerin etc 
can be used. 

It can manufacture with above-mentioned substance and 
property is a active ingredient of support which which is used, 
as formulation of aerosol and dry powder or other form. 

additive for formulation of 1 and 2 or more which are selected 
from the for example diluents fragrance ^ antiseptic^ 
diluting agents disintegrating agents lubricants binders 
surfactants plasticizer etc can be used to production of 
formulation for parenteral. 

Furthermore, as for form or its manufacturing method of 
pharmaceutical of this invention there are not times when it is 
limited in those which are explainedconcretely on description 
above. 

[0056] 

dose or dosage frequency of pharmaceutical of this invention 
especially arenot limited, it selects it is possible appropriately 
densely types ^ treatment of above-mentioned substance 
which is a active ingredient according to severity or other 
various condition of age and body weighty disease^ and 
disease of types ^ administration route^ patient of tumor 
which it should do. 

for example adult one sunlight 0.01 - 200 mg/kg extent from 
once per day or several days can be prescribed to several 
weeks at one-time ratio, but as for dose ordosage frequency 
there are not times when it is limited as thisspecific example. 

In addition, be able to use pharmaceutical of this invention 
combining with theother antitumor drug, generally, it uses 
combining with antitumor drug of several types where action 
mechanism differs it is desirable densely. 

[0057] 

[Working Example(s)] 

Below, this invention furthermore is explained concretely 
with Working Example ,but as for range of this invention 
there are not times when it is limitedin these Working 
Example. 

compound number in Working Example corresponds to 
compound number of aforementioned in the table. 

In addition, it measured physical chemistry data of each 
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'H NMR: JEOL Alpha 400 (400 MHz), JEOL 
Lambda 300 (300 MHz); FABMS: JEOL 
JMS-HX110.3t^fc\ KlTCDHJE^JClfcL^T. fi 

[0058] 

50 V'^^tli>it^^ 68(5.0 mg, 0.0086 
mmoI)^^nn7tx;UA(3.0ml)Si;>^y— ;U(LO 

mi)(c5tSL. / WKp-9-;u:7WK:M-'J'>A(io 

mg, 0.057 mmol)^*n^^ST' 20 ^^TSikWL 

tZo 

7njUA/^^y-;u=9/i)"e?ISL. it^m i(2.o 

mg,llX$ 40%)$t#fco 

FABMS m/z: 587 (M+H)"" 

NMR (300 MHz, CDCI3) 6 ppm: 5.00 (s, 
4H), 5.49 (s, 4H), 6.85-7.50 (m, 22H) 

[0059] 

mmm 2:it^m i msw^^m 3 



WSm 50 Tlfbtl^^t^^KD 68(150 mg, 0.26 
mmol)^7-th-h'J>'U(7.0ml)ai;U>^/\^y3? 
T— (pH7, 2.0 mI)(C>i^L. 2-v>5^;U7Syx^ 
;U^Kii(74 mg, 0.52 mmoI)^llDK.^ 

7^^;^A/;<5^y-;^=9/l)T'fli^L. ^b^^fei 2(5.0 

mg, 3%)Si;{b#1Sg 3(33 mg,iR$ 16%)^ 



compound, with equipment below. 

Furthermore <sup>lH nmr: JEOL Alpha 400 (400 MHz ), 
JEOL Lambda 300 (300 MHz ); FABMS: JEOL 
JMS-HXllO. , conventional post-treatment 
thebelow-mentioned reaction post-treatment is displayed in 
Working Example below. 

After reaction termination of each step, in according to need 
reaction mixture it extracts with ethylacetate^ chloroform* 
ether or other water insoluble solvent including water and 
acids buffer etc. . 

extracted liquid dries after washing, with anhydrous sodium 
sulfate, etc with such as water and saline solvent removal 
does. 

[0058] 

Working Example 1 : compound 1 

chloroform (3.0 ml ) and it melted compound 68 (5.0 mg, 
0.0086 mmol ) which is acquired with the Working Example 
50 in methanol (1.0 ml ), 20 min it agitated with room 
temperature including hydrosulfite sodium (10 mg, 0.057 
mmol ). 

It refmed with thin layer chromatography 
(chlorofonn/methanol=9/l ) after conventional 
post-treatment, acquired compound 1 (2.0 mg, yield 40% ). 

FABMS m/z: 587 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 5.00 (s, 4H ), 
5.49 (s, 4H ), 6.85 - 7.50 (m, 22H ) 

[0059] 

Working Example 2: compound 2 and compound 3 

acetonitrile (7,0 ml ) and it melted compound 68 (150 mg, 

0.26 mmol ) which is acquired with the Working Example 50 
in phosphate buffer (pH 7, 2.0 ml ), 1.5 hours it agitated with 
room temperature 2 -dimethylamifio ethanethiol acetate 
including (74 mg, 0.52 mmol ). 

After conventional post-treatment, it refmed with thin layer 
chromatography (chloroform/methanol=9/l ), compound 2 
(5.0 mg, yield 3% ) andacquired compound 3 (33 mg, yield 
16%). 



compound 2 

FABMS m/z: 690 (M+H)+ 



FABMS m/z: 690 (M+H ) + 
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(t, J = 6.7 Hz, 2H),2.99 (t, J = 6.7 Hz, 2H), 5.00 (t, J = 6.7 Hz, 2H ) 2.99 (t, J = 6.7 Hz, 2H ), 5.00 (s, 4H ), 
(s, 4H), 5.50 (s, 2H), 5.54 (s, 2H), 6.80-6.95 (m, 5.50 (s, 2H ), 5.54 (s, 2H ), 6.80 - 6.95 (m, 9H ), 7.24 - 7.45 
9H), 7.24-7.45 (m, 12H) (m, 12H ) 



compound 3 

FABMS m/z: 793 (M+H)+ 



FABMS m/z: 793 (M+H ) - 



2 (I, J = 6.0 Hz, 4H),3.07 (t, J = 6.0 Hz, 4H), 4.98 
(s, 4H), 5.56 (s, 4H), 6.78-6.95 (m, 8H), 
7.25-7.44 (m, lOH) 

[0060] 

mmm y.it^^ 4 Rjsit^^ 5 

mm^\ 50 X^m^^it-^^ 68(11 mg, 0.019 
mmol)^7-th-h'J;i/(3,0ml)Si;U>K/v>3^ 
7-(pH7, 0.5 ml)(ZJt^L. 2->;U*3^hX^y— 
;U(2.7 JJ 1, 0.038 mmol)^ Ja:^^^^? 30 5^ r^llt 

nuzo 

7ts)\^Ix/^^y-Jl=95/5)Xm^U it^^ 4(2.5 
mg, iiSLm 20%)Sl/^b^!|^ 5(3.2 mg, IR* 

23%)$^#fro 



2 (t, J = 6.0 Hz, 4H ), 3.07 (t, J = 6.0 Hz, 4H ), 4.98 (s, 4H ), 
5.56 (s, 4H ), 6.78 - 6.95 (m, 8H ), 7.25 - 7.44 (m, lOH ) 

[0060] 

Working Example 3: compound 4 and compound 5 

acetonitrile (3.0 ml ) and it melted compound 68 (1 1 mg, 
0.019 mmol ) which is acquired with the Working Example 
50 in phosphate buffer (pH 7, 0.5 mJ ), 30 min it agitated with 
room temperature 2 -mercaptoethanol including (2.7 ;mu 1, 
0.038 mmol ). 

After conventional post-treatment, it refmed with thin layer 
chromatography (ch!oroform/methanol=95/5 ), compound 4 
(2.5 mg, yield 20% ) andacquired compound 5 (3,2 mg, yield 

23% ). 



compound 4 

FABMS m/z: 663 (M+H)+ 



FABMS m/z: 663 (M+H ) + 



z, 2H), 3.48 (brs, IH), 3.73 (m, 2H), 5.00 (s, 4H), z, 2H), 3.48 (brs, IH ), 3.73 (m, 2H ), 5.00 (s, 4H ), 5.47 (s, 

5.47 (s, 2H), 5.48 (s, 2H), 6.80-6.95 (m,8H), 2H ), 5.48 (s, 2H ), 6.80 - 6.95 (m,8H ), 7.20 -7.45 (m, IIH ) 
7.20-7.45 (m, 1 IH) 



compound 5 

FABMS m/z: 739 (M+H)+ 



FABMS m/z: 739 (M+H) + 



z, 4H), 3.62 (t, J = 6.0 Hz, 4H), 5.00 (s, 4H), 5.50 z, 4H), 3.62 (t, J = 6.0 Hz, 4H ), 5.00 (s, 4H ), 5.50 (s, 4H ), 

(s, 4H), 6.85-6.95 (m, 8H), 7.25-7.45 (m,10H) 6.85 - 6.95 (m, 8H ), 7.25 - 7.45 (m,10H ) 
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[0061] 

50 T'^|btl'5^b^^^ 68(19 mg, 0.033 
mniol)^ 7 -tr h- h 'J ;U(3 .OinI)S i; U > K / ^>:7 
T— (pH7, 0.5 nii)[::>S^L.4-T^y^7|-7'xy— 
;K4,1 mg, 0,033 mmoI)^in;^M;ST' 2 B^Pe^tS 

7^;uA/>^y~;u=97/3)-c*IIS!{L. {b^ifel 6(8.0 

mg, ilX^ 34%)^t#fco 

FABMSin/z:710(M+H)'' 

NMR (300 MHz, CDCI3) d ppm: 3.83 (brs, 
2H), 4.99 (s, 2H), 5.00 (s, 2H), 5.43 (s, 2H), 5.46 
(s, 2H), 6.63-6.73 (m, 2H), 6.77 (s, IH), 
6.80-6.95 (m, 8H), 7.25-7.50 (m, 12H) 

[0062] 

mmm 5:it^^ 1 Ri;<b^«3 37 

25 -nm^^^it^^ 36(37 mg, 0.081 
mmol) ^7 -fe h- h 'J ;b(5 .Oml)S i; «J > ^/ ^> 7 
T-(pH7, 1.0 inl)(Zjt«U. 4-7S/f^:i-^xy- 
;K10.2 mg, 0.081 mmoI)^JlQ^^;Sl? 20 

aS(D^«iS^. '^li^a^h^'^7>r-(^pn 

7hN;UA/y^y-;U=97/3)T*mSL. ^t^l^ 7(8.0 
mg, J|X* l7%)&lSit^^ 37(7.4 mg, J|X^ 
16%)^?#fco 



[0061] 

Working Example 4: compound 6 

acetonitrile (3.0 ml ) and it melted compound 68 (19 mg, 
0.033 mmol ) which is acquired with the Working Example 
50 in phosphate buffer (pH 7, 0.5 ml ), 2 hours it agitated with 
room temperature 4 -amino thiophenol including (4.1 mg, 
0.033 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=^7/3 ), acquired 
compound 6 (8,0 mg, yield 34% ). 

FABMS m/z: 710 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 3.83 (brs, 2H ), 
4.99 (s, 2H ), 5.00 (s, 2H ), 5.43 (s, 2H ), 5.46 (s, 2H ), 6.63 - 
6.73(m, 2H ). 6.77 (s, IH ), 6.80 - 6.95 (m, 8H ), 7.25 - 7.50 
(m, 12H ) 

[0062] 

Working Example 5: compound 7 and compound 37 

acetonitrile (5.0 ml ) and it melted compound 36 (37 mg, 
0.081 nrniol ) which is acquired with the Working Example 2 
5 in phosphate buffer (pH 7, LO ml ), 20 min it agitated with 
room temperature 4 -amino thiophenol including (10.2 mg, 
0.081 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=97/3 ), compound 7 
(8.0 mg, yield 17% ) andacquired compound 37 (7.4 mg, yield 
16%). 



compound 7 



FABMS m/z: 582 (M+H)+ 



FABMS m/z: 582 (M+H ) + 



1.50-L57 (m, 4H), 2.48-2.55 (m, 4H), 4,88 (brs, 1.50 - 1.57 (m, 4H ), 2.48 - 2.55 (m, 4H ), 4.88 (brs, 2H ), 

2H), 5.47 (s, 2H), 5.50 (s, 2H), 6.73 (m, 2H), 5,47 (s, 2H ), 5.50 (s, 2H ), 6.73 (ra, 2H ),6.77 (s, IH ), 6.85 - 

6.77 (s, IH), 6.85-7.1 1 (m, 8H), 7.37 (m, 2H) 7.1 1 (m, 8H ), .7.37 (m, 2H ) 



compound 37 

FABMS m/z: 581 (M+2H)+ 



FABMS m/z: 581 (M+2H) + 
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z, 3H), 0.91 (t, J = 7.3 Hz, 3H), 1.50-1.70 (m, 
4H), 2.40-2.52 (m, 4H), 4.02 (brs, 2H), 5.54 (s, 
2H), 5.56 (s, 2H), 6.41 (s, IH), 6.70-7.32 (m, 
12H) 

[0063] 

mmm e-At^^ s Risit^vid is 

5,8-VPih + V-2,3-V:^X-;U::^y::^-tf'J> (13 

mg, 0.038 mmoI)^Tizh:=:hU;U (5.0 m\){Z^ 
jSL.7K(1.0 mi)Rmm=-T:y=E=L^lK't'JO 
A(IV)(42 mg, 0.076 mmoI)^iJD^ Odeg C *e20 

Ji^CD^ffiS^^T^tfl^ 2,3-v3?xn;u.5,8-+y 

FABMS m/z: 314 (M+2H)^ 

±m-v^m^titzmmm<D 2,3-v3'x-;u-5,8-4^ 

>^+-y-U>v::^">^*7-feh-h'J;K5.0 ml)Ri;'J 
>K/v:/:7T— (pH7, 1.0 ml)lCJtSL>4-T^y^ 
it^'xy— ;U(4.9 mg, 0.038 mmol)^iD^^S'^r 

lo^^rsiaitLfco 

ascD^^iaa^. ^ii^7D^h^*^7>f-(^po 

n-x;UA/>$^y-;U=97/3)-effiSUs it^^ 8(3.0 
mg, 18%)Si;{b^i|?3 18(3.0 mg, Ift* 

l8%)^^#fco 



z, 3H), 0.91 (t, J = 7.3 Hz, 3H ), 1.50 - 1.70 (m, 4H ), 2.40 - 
2.52 (m, 4H ), 4,02 (brs, 2H ), 5.54 (s, 2H ), 5,56 (s, 2H ),6.41 
(s, IH), 6.70- 7.32 (m, 12H) 

[0063] 

Working Example 6: compound 8 and compound 18 

5 and 8 -dimethoxy-2, 3- biphenyl quinoxaline it melted (13 
mg, 0.038 mmol ) in acetonitrile (5.0 ml ), 20 min it 
agitatedwith 0 deg C water (1 .0 ml ) and including 
diammonium cerium nitrate (IV ) (42 mg, 0.076 mmol ). 

conventional post-treatment was done and 2 and 3 
-biphenyl-5,8-quinoxaline dion were acquired. „ 

FABMS m/z: 31 4 (M+2H ) <sup>^ 

Of crude purification which is acquired at description above 
acetonitrile (5.0 ml ) andit melted 2 and 3 
-biphenyl-5,8-quinoxaIine dion in phosphate buffer (pH 7, 1 .0 
ml ), 10 min it agitated with room temperature 4 -amino 
thiophenol including (4.9 mg, 0.038 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chIoroform/methanol=97/3 ), compound 8 
(3.0 mg, yield 18% ) andacquired compound 18 (3.0 mg, yield 
18%), 



compound 8 

FABMS m/z: 438 (M+H)+ 



FABMS m/z: 438 (M+H ) + 

70 (m, 2H), 6.80 (s, IH), 7.44 (brs, IH), 70 (m, 2H ), 6.80 (s, IH ), 7.44 (brs, IH ), 6.35 - 7.51 (m, 
6.35-7.51 (m, 12H) 12H) 



compound 1 8 

FABMS m/z: 437 (M+2H)+ 



FABMS m/z: 437 (M+2H ) + 

42 (s, IH), 6.77 (m, 2H), 7.25-7.63 (m, 12H) 

[0064] 

mmm lAt^m 9 st;^b#i^g 10 

2-^^;U-5,8.i^-?«h + v^y + i^'J>(Jl5^ mg, 



42 (s, IH ), 6.77 (m, 2H ), 7.25 - 7.63 (m, 12H ) 
[0064] 

Working Example 7: compound 9 and compound 10 

2 -methyl-5,8-dimethoxy quinoxaline it melted (15 mg, 0.094 
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0.094 mmol)^71zh-h'J;K2.0 ml)(w5i^L. 
7K(0.2 mI)Xi;5giS-7>^-0A-lrU'!?A 
(IV)(102 ing,0.19 mmoO^-ilD^ Odeg C 10 

mmwLtzo 

>v:t-> (5mg, l|X^31%)^^#fro 

±!Hr'^#bn/c 2-^5^;U5,8-^>/^-9-'J>v;j- 
>(10 mg, 0.057 mmoI)^T'th:^h'J;K6.0 ml) 
Ri;U>^/vy:7T— (pH7, 2.0 m])\zmmL.4~ 
7^-/5":t:7x/— ;U(7.2 mg, 0.057 imnol)^ JbD^ 
SS-C 20 »rB^SfPLfco 

7fv;UA/^^y-;U=97/3)r*ffil!lL.^b^ifel 9 R 
l^^b^it^D 10 (D}R^^(5,0 mg, 30%)^^| 

fco 

it^^ 9 RUit^m 10 cDea^lttt^ibli*^ 

FABMS m/z: 298 (M+H)'' 

*H NMR (300 MHz, CDCI3) 6 ppm: major 
2.82 (d, J = 0.7 Hz, 3H), 4.01 (brs, 2H), 6.39 (s, 
IH), 6.75 (m, 2H), 7.27 (m, 2H), 8.84 (d, J = 0,7 

Hz, IH) 

[0065] 

2,3-v-?«^;U-5,8.^y^tl-U>v^>(28 mg, 
0.15 mmoI)^7-th-hU7U(5.0 m\)JBiJS'jl^M 
/^;/:7T-(pH7, 1.0 ml)IZ}i^L.4-7Sy^:i-:7 
xy— ;K19 mg, 0.15 mmoO^iO^ES-^ 1 B^H 

7t^Ji.A/^9/-Jl=91/3)VmML.it^^ 11(13 
mg,l|X¥27%)^^lfco 

FABMS m/z: 3 1 3 (M+2H)* 

'H NMR (300 MHz, CDCI3) 6 ppm: 2.69 (s, 
3H), 2.72 (s, 3H), 3.85 (brs, 2H), 6.68 (m, 2H), 
6.72 (s, IH), 7.34 (m, 2H) 

[0066] 

mmm 9^-^^ n 

2,3-eX(7^P^y^;U)-5,8-vyh+v+/^-9-'J 
> (32 mg, 0.086 mmoI)$'7-tzh::^hU;U (5.0 
ml)lC5tjSL.7K(1.0 ml)ai;F^K-7>^-0 
A-iz'J't? A(IV)(94 mg, 0.17 mmoI)^iD^M;g"C 
lO^i^r0llt**Lfcp 
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mmol ) in acetonitrile (2.0 ml ), 10 min it agitated with 0 deg 
C water (0.2 ml ) and including diammonium cerium nitrate 
aV)(102mg,0.1 9mmol). 

conventional post-treatment was done and 2 
-methyl-5,8-quinoxaline dion (5 mg, yield31% ) was 
acquired 

2 -methyl-5,8-quinoxaline dion where it acquires at 
description above acetonitrile (6.0 ml ) and itmelted (10 mg, 
0.057 mmol ) in phosphate buffer (pH 7, 2.0 ml ), 20 min it 
agitated with room temperature 4-amino thiophenol including 
(7.2 mg, 0.057 nmiol ). 

After conventional post-treatment, it refined with thin layer 

chromatography (chloroform/methanol=97/3 ), acquired 
mixture (5.0 mg, yield 30% )of compound 9 and compound 
10. 

positional isomer ratio of compound 9 and compound 10 was 

approximately 4: 1. 

FABMS m/z: 298 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: major 2.82 (d, J 
0.7 Hz, 3H ), 4.01 (brs, 2H ), 6.39 (s, IH ), 6.75 (m, 2H ), 
7.27 (m, 2H ), 8.84 (d, J = 0.7 Hz, IH ) 

[0065] 

Working Example 8: compound 1 1 

2 and 3 -dimethyl-5,8-quinoxaline dion acetonitrile (5.0 ml ) 
and it melted (28 mg, 0.1 5 mmol ) in phosphate buffer (pH 7, 
1.0 ml ), 1 hour it agitated with room temperature 4 -amino 
thiophenol including (19 mg, 0.1 5 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=97/3 ), acquired 
compound 11(13 mg, yield 27% ). 

FABMS m/z: 3 1 3 (M+2H ) <sup>+ . 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.69 (s, 3H ), 
2.72 (s, 3H ), 3.85 (brs, 2H ), 6.68 (m, 2H ), 6.72 (s, IH ), 
7.34 (m, 2H ) 

[0066] 

Working Example 9: compound 12 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (32 mg, 0.086 mmol ) in acetonitrile (5.0 ml ),10 
min it agitated with room temperature water (1.0 ml ) and 
including the diammonium cerium nitrate (TV ) (94 mg, 0.1 7 
mmol ). 
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fee 

FABMS m/z: 347 (M+Hf 

'H NMR (300 MHz, CDCI3) S ppm: 4.91 (s, 
4H), 7.25 (s. 2H) 

[0067] 

mmm lO'At^^ 13 

2,3-ex(:/p^y^;u)-5,8.v>h+v+y+-y-u 

> (100 mg, 0.27 mniol)$7'1zh-h'J;U (100 
ml) izm^L. P'-tyh — Ji^ (96 mg, 0.67 
mmol) S.JSl^Mt}^J'^-U (15 mg, 0.54 mmol) 

(Onnt-)i^A /^^y—ju = 98 / dv^MLs 
2,3-ex(2-:^:7h+v>^;^)-5,8-v^h+v+y 

+-y-U> (112 mg, 0.22 mmol,i|X* 83%)^^» 

FABMS m/z: 503 (M+H)" . 

NMR (300 MHz, CDCI3) d ppm; 4.10 (s, 
6H), 5.75 (s, 4H), 7.09 (s, 2H), 7.11-7.15 (m, 
3H), 7.28-7.41 (m, 4H), 7.61-7.78 (m, 7H) 

[0068] 

±UVmHtz 2,3-lf X(2-:l-3?h + vy^ 
;U)-5,8-vyh4-v+>'+-tl-'J> (100 mg, 0.20 

mmol)^7-th:^hU>'U (30 m\)t7K (6.0 m\)(D 

A(IV) (218 mg, 0.40 mmol)^jtiaK.SST* 30 
ii^CD^5aS^.;m$ill3j:y 2,3-eX(2-:^:7h 

+v>^;u)-5,8-+y+-y->j>v^> (107 mg, 

0.23 mmoI)^?|fco 
[0069] 

±lEt?t#btLfc 2,3-eX(2-^:7hi^vy^ 
;U)-5,8-4^y4^-y''J>v7)-> (38mg, 0.081 mmol) 
^T-bh-h'J;U (3.0 ml) {C>g^L.N,N-vy5^ 
;UX^L/>vTS> (9.0 /il, 0.081 mmol)^iQ 

90 / 10) Vm^L. it^^ 13 (4,5 mg, 0.0081 
mmol,iRi? ll%)^^#fco 

FABMS m/z: 559 (M+H)* 

NMR (300 MHz, CDCI3) 5 ppm: 2.30 (s, 
6H), 2.65 (t, J = 6.0 Hz, 2H),3.23-3.28 (m, 2H), 
5.72 (s, 2H), 5.74 (s. 2H), 6.00 (s, IH), 6.71 
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conventional post-treatment was done and compound 12 was 
acquired in quantitative. 

FABMS m/z: 347 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz. CD CI3 );de ppm: 4.91 (s, 4H ), 
7.25 (s, 2H ) 

[0067] 

Working Example 10: compound 13 

2 and 3 -bis (bromomethyl ) > 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (100 
ml ),ovemight it agitated with room temperature the;be 
-naphtho! (96 mg, 0.67 mmol ) and including potassium 
carbonate (75 mg, 0.54 mmol ). 

After conventional post-treatment, it refined with silica gel 

chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(2 -naphthoxy methyl ) - 5and 8 -dimethoxy quinoxaline 
acquired (112 mg, 0.22 mmol, yield 83% ). 

FABMS m/z: 503 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.10 (s, 6H ), 
5.75 (s, 4H ), 7.09 (s, 2H ), 7.1 1 - 7.15 (m, 3H ), 7.28 - 
7.4 l(m, 4H ), 7.61 - 7.78 (m, 7H ) 

[0068] 

2 and 3 -bis where it acquires at description above (2 
-naphthoxy methyl ) - 5 and 8-dimethoxy quinoxaline 
acetonitrile (30 ml ) with it melted (100 mg, 0.20 mmol ) in 
mixed solvent of water(6.0 ml ), 30 min it agitated with room 
temperature including diammonium cerium nitrate (IV ) (218 
mg, 0.40 mmol ). 

2 and 3 -bis (2 -naphthoxy methyl ) - 5 and 8 -quinoxaline 
dion (107 mg, 0.23 mmol ) was acquired after the 
conventional post-treatment, with concentration. 

[0069] 

2 and 3 -bis where it acquires at description above (2 
-naphthoxy methyl ) - 5 and 8-quinoxaline dion it melted (38 
mg, 0.081 mmol ) in acetonitrile (3.0 ml ), 20 min it agitated 
with the room temperature including N, N- dimethyl 
ethylenediamine (9.0 ;mu 1, 0.081 mmol ). 

reaction mixture concentration and drying was done, residue 
which is acquired was re fined with thin layer chromatography 
(chloroform /methanol = 90 / 10 ), compound 13 (4.5 mg, 
0.0081 nrniol, yield 11%) was acquired. 

FABMS m/z: 559 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.30 (s, 6H ), 
2.65 (t, J = 6.0 Hz, 2H ), 3.23 - 3.28 (m, 2H ), 5.72 (s, 2H ), 
5.74 (s, 2H ), 6.00(s, IH ), 6.71 (brs,lH ), 7.08 - 7.20 (m, 
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(brs,lH), 7.08-7.20 (m, 2H), 7.23-7.43 (m, 5H), 
7.61-7.73 (m, 7H) 

[0070] 

mmmihit^m 14 

2,3.ex(:?p^-?«^;u).5,8-v^h+v+/4^-9-'J 

> (100 mg, 0.27 mmol)^T-trh^hU;i/ (100 
ml) iCjiglL. a-i-y\ — (96 mg, 0.67 
mmol) RlSm^M"^^ (75 mg, 0.54 mmol) 

(>7Pn7tx;uA = 98 / 2)T*i^iSL. 

2,3-eX(l-:^:7K:^vy5^;^>5,8-vyh+v+/ 
(129 mg, 0.22 mmol,i|xm 95%)^# 

FABMS m/z: 503 (M+H)'' 

NMR (300 MHz, CDCI3) <S ppm: 4.10 (s, 
6H), 5.83 (s, 4H), 6.83 (d, J =7.7 Hz, 2H), 7.15 
(s, 2H), 7.15 (s, 2H), 7.18-7.24 (m, 2H), 
7.30-7.38 (m, 2H), 7,41-7.47 (m, 2H), 7.60-7.77 
(m, 2H), 8.08-8.11 (m, 2H) 

[0071] 

±l?,X'mhtlfz 2,3-eX(l-:f77K + v>^ 
;U)-5,8-v>h + v + / + -9-U>(129 mg, 0.27 
mmol)^7izh-hU;U (30 mI)i:7K (6.0 ml)(7) 

A(IV) (296 mg, 0.54 mmol)^ iD^SigT 5 ^i^Fal 

ii^o^fflS^wlSSlCcfey 2,3-t^x(^:^:7h 

+v-?«5^;i/)-5,8-+y+-y-U>v^> (107 mg, 
0.23 mmol)^ ^|fco 

[0072] 

±ffiT*t#btttc 2,3-ex(i-:)-:7h + vp^^ 
;U)-5,8-^>'+-y-Ul/v:i-> (79 mg, 0.17 mmol) 
^7-tzh-hU;U (35 ml)lCjtML.N,N-v>^ 
;UX^L/>v75> (18// 1, 0.17 mmol) ilSQ 

ii«a)Sfflia^.aiM^7PTh^*^^^^ (^p 

P7^;uA =90/10) irffigL.^t^ 

^ 14 (2.9 mg, 0.0050 mmol,i|X$ 2.9%) 

FABMS m/z: 559 (M+H)"" 

^H NMR (300 MHz, CDCI3) S ppm: 2.31 (s, 
6H), 2.67 (t, J = 6.1 Hz, 2H),3.01-3.49 (m, 2H), 
5.78 (s, 2H), 5.83 (s, 2H), 6.03 (s, IH), 6.75 
(brs,lH), 6.79-6.82 (m, 3H), 7.20-7.47 (m, 6H), 
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2H ), 7.23 - 7.43 (m, 5H ). 7.61 - 7.73 (m, 7H ) 
[0070] 

Working Example 11: compound 14 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (100 
ml ),overnight it agitated with room temperature the;al 
-naphthol (96 mg, 0.67 mmol ) and including potassium 
carbonate (75 mg, 0.54 mmol ). 

After conventional post-treatment, it refined with silica gel 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(1 -naphthoxy methyl ) - 5and 8 -dimethoxy quinoxaline 
acquired (129 mg, 0.22 mmol, yield 95% ). 

FABMS m/z: 503 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.10 (s, 6H ), 
5.83 (s, 4H ), 6.83 (d, J =7.7 Hz, 2H ), 7.15 (s, 2H ), 7.15 (s, 
2H ), 7.18 - 7.24(m, 2H ), 7.30 - 7.38 (m, 2H ), 7.41 - 7.47 (m, 
2H ), 7.60 - 7.77 (m, 2H ), 8.08 - 8.1 1 (m, 2H ) 

[0071] 

2 and 3 -bis where it acquires at description above (1 
-naphthoxy methyl ) - 5 and 8-dimethoxy quinoxaline 
acetonitrile (30 ml ) with it melted (129 mg, 0.27 mmol ) in 
mixed solvent of water(6.0 ml ), 5 min it agitated with room 
temperature including diammonium cerium nitrate (IV ) (296 
mg, 0.54 mmol ). . 

2 and 3 -bis (1 -naphthoxy methyl ) - 5 and 8 -quinoxaline 
dion (107 mg, 0.23 mmol ) was acquired after the 
conventional post-treatment, with concentration. 

[0072] 

2 and 3 -bis where it acquires at description above (1 
-naphthoxy methyl ) - 5 and 8-quinoxaline dion it melted (79 
mg, 0.1 7 mmol ) in acetonitrile (35 ml ), 45 min it agitated 
with the room temperature including N, N- dimethyl 
ethylenediamine (18;mu 1, 0.1 7 minol ). 

After conventional post-treatment, it refined with thin layer 

chromatography (chloroform /methanol = 90/10), acquired 
compound 14 (2.9 mg, 0.0050 mmol, yield 2.9% ). 

FABMS m/z: 559 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2. 3 1 (s, 6H ), 
2.67 (t, J = 6.1 Hz, 2H ), 3.01 - 3.49 (m, 2H ), 5.78 (s, 2H ), 
5.83 (s, 2H ), 6.03(s, IH ), 6.75 (brs,lH ), 6.79 - 6.82 (m, 
3H ), 7.20 - 7.47 (m, 6H ). 7.75 - 7.79 (m, 2H ), 8.06 -8.1 1 (m, 
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7.75-7.79 (m, 2H), 8.06-8.1 l(m, 3H) 
[0073] 

U'.it^^ 15 

l,4.v>h*v-2,3-v-hP^>-lz> (1.0 g, 4.4 
mmoO^X^y— ;U (ISO ml) IZ^ML. 10% 

/\"5v'!7A^m (100 mg) ^mK.7mnm9i 

> (30 mI)(r>tM$i±fcv(2-e'Jv;U)v>rh> 
(1.1 g, 5.3 mmol, 1.2 eq.) ^JjD:^. ^blcMimT? 

2 mramnLtzo 

> = 2 / l~KKx^;KD^-C^£ii) T?aSL. 

23-i=:^(2-t'Uv;u)-5,8-vpth+v+y:t-9-'j> 

(582 mg, 1.7 mmol,l|X^ 32%)^^#fco 

FABMS m/z: 345 (M+H)^ 

*H NMR (300 MHz, CDCI3) 6 ppm: 4.68 (s, 
6H), 7,07 (s, 2H), 7.19-7.23 (m, 2H), 7.78-7.84 
(m, 2H), 8,04-8.07 (m, 2H), 8.31-8.32 (m, 2H) 

[0074] 

±IHT:1#btLfc 2,3-eX(2-eUv;U)-5,8-vyh 
^v^y+'ItU^ (54 mg, 0.16 mmol) ^T-feh 
~h'J;U (30 ml)i:7X (5.0 ml)(D;g^;^J«lz>t 
<SL.5Sil-7>^-'^?A-bU'^A(IV) (176 
mg, 0.32 mmol)^JD^M;S"e 30 ^i^ralltif Lfcp 

ffi^a)^5aa^.;is?siccky 2,3-ex(2-euv 

;U)-5,8-+y+-y-'J>v:t>(40 mg, 0.13 mmol) 

±lBT:1#bnfc 2,3-eX(2-e'JvJU)-5,8-4^y+ 
■y-U>v:t> (40 mg, 0.13 mmol) ^T-th— hU 
;U (15 ml)lC5tPL.N,N-vy^;UXTLy>vT 
S> (8.9 /i 1, 0.081 mmol)$jQ7L. SS"e 1 Btfel 

a^tD^ias^.^i^PTh^'^^^-r- (^n 
/j^^y—ji. =90/10) r^ffiSL. {b-^ 

15 (18 mg, 0.045 mmol,llXi? 28%)^^#fco 

FABMS m/z: 401 (M+H)* 

NMR (300 MHz, CDCI3) 5 ppm: 2.31 (s, 
6H), 2.66 (t, J - 6.1 Hz, 2H),3.25-3.31 (m, 2H), 
6.04 (s, IH), 6.71 (brs, IH), 7.23-7.27 (m, 2H), 
7.83-7.88 (m, 2H), 8.09-8.11 (m, IH), 8.20-8.23 
(m, IH), 8.27-8.31 (m, 2H) 
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3H) 
[0073] 

Working Example 12: compound 15 

1 and 4 -dimethoxy-2, 3- dinitrobenzene it melted (1.0 g, 4.4 
mmol ) in ethanol (150 ml ), overnight it agitated with room 
temperature under hydrogen atmosphere including 10% 
palladium-carbon (100 mg ). 

celite filtration after reaction termination it did, furthermore 2 
hours it agitated with room temperature including di (2 
-pyridyl ) diketone (1 . 1 g, 5.3 mmol, 1.2 eq. ) which is melted 
in dichloromethane (30 ml ) in filtrate. 

reaction mixture concentration and drying was done, residue 
which is acquired was refmedwith silica gel chromatography 
(Liquates with only ethylacetate /hexane = 2/ 
l~ethylacetate ), 2 and 3 -bis (2 -pyridyl ) - 5 and 8 
-dimethoxy quinoxaline (582 mg, 1.7 mmol, yield 32% ) 
wasacquired. 

FABMS m/z: 345 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.68 (s, 6H ), 
7.07 (s, 2H ), 7.19 - 7.23 (m, 2H ), 7.78 - 7.84 (m, 2H ), 8.04 
-8.07 (m, 2H ), 8.31 - 8.32 (m, 2H ) 

[0074] 

2 and 3 -bis where it acquires at description above (2 
-pyridyl ) - 5 and 8-dimethoxy quinoxaline acetonitrile (30 
ml ) with it melted (54 mg, 0.1 6 mmol ) in mixed solvent of 
water(5.0 ml ), 30 min it agitated with room temperature 
including diammonium cerium nitrate (IV ) (176 mg, 0.32 
mmol ). 

2 and 3 -bis (2 -pyridyl ) - 5 and 8 -quinoxaline dion (40 mg, 
0.1 3 mmol ) was acquired after the conventional 
post-treatment, with concentration. 

2 and 3 -bis where it acquires at description above (2 
-pyridyl ) - 5 and 8-quinoxaline dion it melted (40 mg, 0.1 3 
mmol ) in acetonitrile (15 ml ), 1 hour it agitated with the 
room temperature including N, N- dimethyl ethylenediamine 
(8.9 ;mu 1,0.081 mmol). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 15 (18 mg, 0.045 mmol, yield 28% ). 

FABMS m/z: 401 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2. 31 (s, 6H ), 
2.66 (t, J = 6.1 Hz, 2H ), 3.25 -3.31 (m, 2H ), 6.04 (s, IH ), 
6.71 (brs, IH ); 7.23- 7.27 (m, 2H ), 7.83 - 7.88 (m, 2H ), 8.09 
- 8.11 (m, IH ), 8.20 - 8.23 (m, IH ), 8.27 - 8.31(m, 2H ) 
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[0075] 

l,4-v>h+v-2,3-v-hP^>-tf> (1.0 g, 4.4 
mniol)^X^y-;U (150 ml) ICi§<8L. 10% 
(100 mg) ^JDK.. TK^HHtl 

> (30 ml)(C>tM$'frfrv(2-:7U;U)v>b-h> 
(1.0 g, 5.3 imnoO^iD^. ^FblcSiST 2 B#ra1tS 

ffiS[L.2,3-t:7.(2-:7'j;b)-5,8-v>h+v^y+ 
■y-'J> (591nig, 1.8imnol, IR^ 35%)^?Sfco 

FABMS m/z: 323 (M+H)" . • . 

'H NMR (300 MHz, CDCI3) 6 ppm: 4.06 (s, 
6H), 6.53-6.54 (m, 2H), 6.66-6.68 (m, 2H), 7.00 
(s, 2H), 7.60-7.61 (m, 2H) 

[0076] 

±IS■e^#btlfr 2,3-tf:^(2-:7'j;u)-5,8-vyh+ 

v4^/^-y-'J> (40 mg, 0,13mmol) $-T-tK— h 
(30 mOt* (6.0 ml)CD;g^?gJIIZ?g« 
L.58K-T>^-^A-b'J^A(IV) (144 :mg, 
0.26 mmol)^in;^m;ar' 30 :«^rBl}t?f L/co 

ii«<7)^®S^. S«glZcky<b^igg I6 (44 mg, 

0.15 mmol) ^^|fcp 
FABMS m/z: 294 (14+211)* 
[0077] 

±I^T'^»btu/r^t'&i^ 16 (44 mg, 0.15 mmol) 
^7-th-h'J;U (10 ml)(Z>iSL.N,N-v>^ 
;UX5^U>'i;y^> (17/il, 0.15 mmol) ^JlP 
^.MST10»rBlit*^Lfco . 

m'^(D'ikmm'ik.mm^n'7\-<f^y>(- (^n 

□Tt-WUA />5ry--;U =90/10) T^flML.^b^ 
ifel 17 (4.0 mg, 0.010 mmol, l|X^ 8.0%) 

FABMS m/z: 379 (M+H)^ 

NMR (300 MHz, CDCI3) 5 ppm: 2.30 (s, 
6H), 2.64 (t, J = 6.1 Hz, 2H),3.23-3.28 (m, 2H), 
5,97 (s, IH), 6.58-6.60 (m, 2H), 6.67 (brs, IH), 
7.01(d, J = 3.5 Hz, IH), 7.08 (d, J = 3.5 Hz, IH), 
6.61-7.63 (m, 2H) 

[0078] 
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[0075] 

Working Example 13: compound 16 and compound 17 

1 and 4 -dimethoxy-2, 3- dinitrobenzene it melted (1.0 g, 4.4 
mmol ) in ethanol (150 ml ), overnight it agitatedwith room 
temperature under hydrogen atmosphere including 10% 
palladium-carbon (100 mg ). 

celite filtration after reaction termination it did, furthermore 2 
hours it agitated with room temperature including di (2 -furil ) 
diketone (1 .0 g, 5.3 mmol ) which is melted in 
dichloromethane (30 ml ) in filtrate. 

reaction mixture concentration and drying was done, residue 
which is acquired was refinedwith silica gel chromatogr^hy 
(Only chloroform ), 2 and 3 -bis (2 -furil ) - 5 and 8 
-dimethoxy quinoxaline (591 mg, 1.8 mmol, yield 35% ) 
wasacquired. 

FABMS m/z: 323 (M+H ) <sup>+ . 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.06 (s, 6H ), 
6.53 - 6.54 (m, 2H ), 6.66 - 6.68 (m, 2H ), 7.00 (s, 2H ), 7.60 
-7.61 (m, 2H ) 

[0076] 

2 and 3 -bis where it acquires at description above (2 -furil ) - 
5 and 8-dimethoxy quinoxaline acetonitrile (30 ml ) with it 
melted (40 mg, 0.1 3 mmol ) in mixed solvent of water(6.0 
ml ), 30 min it agitated with room temperature including 
diammonium cerium nitrate (IV ) (144 mg, 0.26 mmol ). 

compound 16 (44 mg, 0.1 5 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 294 (M+2H ) <sup>+ 

[0077] 

It melted compound 16 (44 mg, 0.1 5 mmol ) which is 
acquired at description above in the acetonitrile (10 ml ), 10 
min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (17;mu 1, 0.1 5 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 17 (4.0 mg, 0.010 mmol, yield 8.0% ). 

FABMS m/z: 379 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.30 (s, 6H ), 
2.64 (t, J = 6.1 Hz, 2H ), 3.23 - 3.28 (m, 2H ), 5.97 (s, IH ), 
6.58 - 6.60(m, 2H ), 6.67 (brs, IH ), 7.01 (d, J = 3.5 Hz, IH ), 
7.08 (d, J = 3.5 Hz, IH ), 6.61 - 7.63 (m, 2H ) 

[0078] 
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mmm mt^^ 19 RUit^^ 20 

l,4-v;^h*v-2,3-v-hn^>-tf> (100 mg, 
0.44 iranoO^X^y — (100ml) IZ^ML. 
10% /^^vOAMS (25 mg)^J]ni.7K^II 

;U)v^h> (162 mg, 0.44 mmol)^iD^. ^ilZ 

> = 1 /4^P^X^>ll. = 1/21 

t±3) -effigfL. 2,3-eX(3-7f □^3'x-;U)-5,8-v 
^h+v+y+-y-U> (108 mg, 0-27 mmol,l|X$ 
50%)^^Sfco 

FABMS m/z: 501 (M+3H)^ 

'H NMR (300 MHz, CDCI3) 5 ppm: 4.01 (s, 
6H), 6.99 (s, 2H), 7.04-7,09 (m, 2H), 7.20-7.22 
(m, 2H), 7.41-7.44 (m, 2H), 7.79-7.81 (m, 2H) 

[0079] 

±mvn^tltz 2,3-eX(3--:? □^:7xii>iU)-5,8> 
VP^h^v4^y^-9-'j> (28mg, 0.057 mmol)^T 
-trh-h'j;u (5.0 ml)i:7K (1.0 mI)a);g^>SjiS 
IC?i«?L.r^KX7>^xr:7A-fe'J0A(IV) (47 
mg, 0.086 mmoO^SD^SiST* 1 ^TSWiWLfzo 

®^(D^«lS^. ^^miZMit^^ 19 (22 mg, ' 
0.047 mmol)^ ^ffco 

FABMS m/z: 473 (M+3H)* 

[0080] 

±l3T?^#btlf-ib'&ifel 19 (22 mg, 0.047 mmol) 
^T-tzh-hU^U (6 ml) (Z}tfi?L.N,N-v>^ 
;UXf^U>v7S> (5.1 /i I, 0.047 mmol)^jQ 

PTf^^UA /pt^ry-;u =90/10) 'nmWlL.it'^ 
if^ 20 (11 mg, 0.019 mmol,ilX* 33%)^#^Co 

FABMS m/z: 557 (M+3H)'" 

NMR (300 MHz, CDCI3) d ppm: 2.31 (s, 
6H), 2.66 (t, J = 6.1 Hz, 2H),3.25-3.31 (m, 2H), 
6.03 (s, IH), 6.73 (brs, IH), 7.14-7.23 (m, 2H), 
7,31-7.38 (m, 2H), 7.53-7.57 (m, 2H), 7.84-7.88 
(m, 2H) 

[0081] 

mmm is-At^^ 21 &uit^^ 22 



Working Example 14: compound 19 and compound 20 

1 and 4 -dimethoxy-2, 3- dinitrobenzene it melted (100 mg, 
0.44 nmiol ) in ethanol (100 mi ), 3 hours it agitatedwith room 
temperature under hydrogen atmosphere including 10% 
palladium-carbon (25 mg ), 

celite filtration after reaction termination it did, fiirthermore 
overnight it agitatedwith room temperature including bis (3 
-bromo benzyl ) diketone (162 mg, 0.44 mmol ). 

reaction mixture concentration and drying was done, residue 
which is acquired was refinedwith silica gel chromatography 
(It liquates with ethylacetate /hexane = l/4~ethyl acetate 
/hexane = 1 / 21 ), 2 and 3 -bis (3 -bromophenyl ) - 5 and 8 
-dimethoxy quinoxaline (108 mg, 0.27 nmiol, yield 50% ) 
wasacquired. 

FABMS m/z: 501 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.01 (s, 6H ), 
6.99 (s, 2H ), 7.04 - 7.09 (m, 2H ), 7.20 - 7.22 (m, 2H ), 7.41 
-7.44 (m, 2H ), 7.79 - 7.81 (m, 2H ) 

[0079] 

2 and 3 -bis where it acquires at description above (3 
-bromophenyl ) - 5 and 8-dimethoxy quinoxaline acetonitrile 
(5.0 ml ) with it melted (28 mg, 0.057 nmiol ) in mixed 
solvent of water(l .0 ml ), 1 hour it agitated with room 
temperature including diammonium cerium nitrate (IV ) (47 
mg, 0.086 nmiol ). 

compound 19 (22 mg, 0.047 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 473 (M+3H ) <sup>+ 

[0080] 

It melted compound 19 (22 mg, 0.047 nmiol ) which is 
acquired at description above in the acetonitrile (6 ml ), 1 
hour it agitated with room temperature including N, N- 
dimethyl ethylenediamine (5.1 ;mu 1, 0.047 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 20 (1 1 mg, 0.019 mmol, yield 33% ). 

FABMS m/z: 557 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2. 31 (s, 6H ), 
2.66 (t, J = 6.1 Hz, 2H ), 3.25 - 3.3 1 (m, 2H ), 6.03 (s, IH ), 
6.73 (brs, IH ), 7.14- 7.23 (m, 2H ), 7.31 - 7.38 (m, 2H ), 7.53 
- 7.57 (m, 2H ), 7.84 - 7.88 (m, 2H ) 



[0081] 

Working Example 15: compound 21 and compound 22 



Page 46 Paterra Instant MT Machine Translation 



JP2000309578A 

l,4-v/h^v-2.3-v-hn'<>-tf> (1.0 g, 4.4 
mmol)$X^ry-;U (350 ml) \zmm^it. 10% 
/<7V'^7AM^ (100 mg) ^JlD^. 7K^t?Hm 

SrC^T^-tr^'Th^JgL. 5;"$l::t*X(4-^P^ 
'<>v;U)v'trh> (1.6 g, 4.4 mmol)$llPjl, $5) 

ISLs2,3-t'7.(4-:?a=E7i-;U>5,8-v;<h^v 
(650 mg, 1.3 mmol, IR^ 30%)^ 

FABMS m/z: 503 (M+3H)* 

'H NMR (300 MHz, CDCI3) 6 ppm: 4.06 (s, 
6H), 7.04 (s. 2H), 7.40-7.44 (m, 4H), 7.47-7.50 
(m,4H) 

[0082] 

±l2l?#btLf= 2,3-fX(4-:?n^:7x::i;U)-5,8- 
vyh^v^/^-y-'J^ (28mg, 0.060 mmol)^7 
•thllh'J-;U (5.0 mI)t7K (1.0 ml)<D;l^jtiiI 
\zm^L.mM-T>=E-'-?2*-t'J'^^(JV) (49 
mg, 0.090 mmoO^JP^MSr- 10 ^j-^tftif U 

m-^(o^mmm. mmzMit-^^ 21 (38 mg, 

0.081 mmol)$f|fc, 

FABMS m/z: 473 (M+3H)* 

±fBt?l|f>;|lfc'(b^!fe 21 (38 mg, 0.081 mmol) 
^7-trh-hiJ;U (6 ml) (Cj§PL.N,N-v;^5^ 
;UX5"b>vT5> (8.9 //I, 0.081 mmoO^JlP 

ii®(D^S!iS^.ag^7nvh^*57-r- (^p 
□Tfx^uA =90/10) ■e^SU'fb^ 

1^ 22 (12 mg, 0.022 mmol,i|K$ 36%)^f#fc. 

FABMS m/z: 556 (M+3H)* 

'H NMR (300 MHz, CDCI3) 6 ppm: 2.30 (s, 
6H), 2.65 (t, J = 6.1 Hz, 2H),3.24-3.30 (m, 2H), 
6.00 (s, IH), 6.71 (brs, IH), 7.43-7.52 (m, 8H) 

[0083] 

^JS^I 22 ■c#btt'i) 2,3-h: X(4-:7x-;ux5^- 

;U37x-;U)-5,8-v>H^v4-/+-y-'J> (2.4 mg, 
0.0046 mmol)^p'^>'—;i/ (1.5 mOirKKx^^^U 
(1 mI)(D;g^jtjiIlC;t<PL. 10% /n'^v-^^Ak 
^ (2.4 mg)ai;i^K (2.5// 1, 0.46mmol) 
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1 and 4 -(iimethoxy-2, 3- dinitrobenzene melting (1.0 g, 4.4 
mmol ) in ethanol (350 ml ), overnight it agitatedwith room 
temperature under hydrogen atmosphere including 10% 
palladium-carbon (100 mg ). 

celite filtration after reaction termination it did, to filtrate 
furthermore overnight it agitated with room temperature 
including bis (4 -bromo benzyl ) diketone (1.6 g, 4.4 mmol ). 

reaction mixture concentration and drying was done, residue 
which is acquired was refinedwith silica gel chromatography 
(chloroform ), 2 and 3 -bis (4 -bromophenyl ) - 5 and 8 
-dimethoxy quinoxaline (650 mg, 1.3 mmol, yield 30% ) 
wasacquired. 

FABMS m/z: 503 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.06 (s, 6H ), 
7.04 (s, 2H ), 7.40 - 7.44 (m, 4H ), 7.47 - 7.50 (m, 4H ) 

[0082] 

2 and 3 -bis where it acquires at description above (4 
-bromophenyl ) - 5 and 8-dimethoxy quinoxaline acetonitrile 
(5.0 ml ) with it melted (28 mg, 0.060 mmol ) in mixed 
solvent of water(l .0 ml ), 10 min it agitated with room 
temperature including diammonium cerium nitrate (IV ) (49 
mg, 0.090 mmol ). 

compound 21 (38 mg, 0.081 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 473 (M+3H ) <sup>+ 

It melted compound 21 (38 mg, 0.081 mmol ) which is 
acquired at description above in the acetonitrile (6 ml ), 1 
hour it agitated with room temperature including N, N- 
dimethyl ethyienediamine (8.9 ;mu 1, 0.081 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 1 0 ), acquired 
compound 22 (12 mg, 0,022 mmol, yield 36% ). 

FABMS m/z: 556 (M+3H ) <sup>4- 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.30 (s, 6H ), 
2.65 (t, J = 6.1 Hz, 2H ), 3.24 - 3.30 (m, 2H ), 6.00 (s, IH ), 
6.71 (brs, IH ), 7.43- 7.52 (m, 8H ) 

[0083] 

Working Example 16: compound 23 

2 and 3 -bis where it is acquired with Working Example 2 2 
(4 -phenyl ethinyl phenyl ) - 5 and 8 -dimethoxy quinoxaline 
methanol (1.5 ml ) with it melted (2.4 mg, 0.0046 mmol ) in 
mixed solvent of ethylacetate (1 ml ), 3-day period it agitated 
with room temperature under hydrogen atmosphere 10% 
palladium-carbon (2.4 mg ) andincluding acetic acid (2.5 ;mu 
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L.2,3-dX(4-7x:r'^^;U7x-;i/)-5,8-v-/K+ 
v+/+-9-'J> (2.5 mg, 0.0046 mmol,:tl:M) 

FABMS m/z:551 (M+H)"" 

'H NMR (300 MHz, CDCI3) S ppm: 2.92 (s, 
8H), 4.01 (s, 6H), 6.99 (s, 2H), 7.10 (d, J = 8.1 
Hz, 4H), 7.15-7.29 (m, lOH), 7.46 (d, J = 8.1 Hz, 
4H) 

[0084] 

±fBT??#b:»Xfc 2,3-eX(4.:7x:^^;U7x:2 
;U)-5,8-vyh4^v*/+-y-U>(2.5 mg, 0.0046 
mmoO^Tirh-hU^U (2.0 ml)i:7K (0.4 ml)CD 

A(IV) (5.0 mg, 0.0092 mmol)^ilP^E?ST: 2 

ii^(7)^fiia^.;m*SlCcty 2,3-eX(4-3?x^s 
^;u:7x-;u)-5,8-^/+-ti-U>v^> (3.0 mg, 

0.0058 mmol)^#/co 
[0085] 

±UVmMz 2,3-eX(4.:7x:^^;U3'x- 
;U ).5,8- ^y^-y-'J>v^> (3.0mg, 0.0058 
mmol) ^T-th-h'J;U (3.0 ml) IZ^ML. 
N-{2-7^>'X^;U)^;U7t^'J> (1.5 jUl, 0.011 
mmol)^ iJD^. MiSiV-^^WLtzo 

23 (1.0 mg, 0.0015 mmol,** 33%)^f#fco 

FABMS m/z: 649 (M+H)"" 

^H NMR (300 MHz, CDCI3) S ppm: 2.50-2.53 
(m, 4H), 2.74 (t, J = 6.0 Hz,2H), 2.93 (s, 8H), 
3.25-3.26 (m, 2H), 3.71-3.73 (m, 4H), 5.97 (s, 
IH), 6.94 (brs, IH), 7.09-7.18 (m, 4H), 7.21-7.39 
(m, lOH), 7.47-7.54 (m, 4H) 

[0086] 

mmm ir.it^^ 24 Rxsit^m le 
mmm 20 vm^ti^ 2,3-ex(4-7-izh+v3?x 

-;U>5,8-v>h4^v+y+1fU> (59 mg, 0.13 
mmol) — ;U (10 ml)<!:v^nDy^> 

(3.0 m\)CDm^mmzmML. ^.MM'^A (36 
mg, 0.26 mmol) ^ JjD^MSl: 2 ^mmWLtzo 



a^tD^^aS^wlJiKwcfcy 2,3-dX(4.tKn 
^v3?x^;U)-5,8-VP«h+v+/+-y-U> (51 
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1, 0.46 mmol ). 

reaction mixture celite filtration was done, filtrate 
concentration and drying was done, 2 and 3-bis (4 -phenethyl 
phenyl ) - 5 and 8 -dimethoxy quinoxaline (2.5 mg, 0.0046 
mmol, quantitative ) was acquired. 

FABMS m/z: 551 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.92 (s, 8H ), 
4.01 (s, 6H ), 6.99 (s, 2H ), 7.10 (d, J = 8.1 Hz, 4H ), 7.15 - 
7.29 (m, lOH ), 7.46(d, J = 8.1 Hz, 4H ) 

[0084] 

2 and 3 -bis where it acquires at description above (4 
-phenethyl phenyl ) - 5 and 8-dimethoxy quinoxaline 
acetonitrile (2.0 ml ) with it melted (2.5 mg, 0.0046 mmol ) in 
mixed solvent of water(0.4 ml ), 2 hours it agitated with room 
tenqjerature including dianmionium cerium nitrate (IV ) (5.0 
mg, 0.0092 mmol ). 

2 and 3 -bis (4 -phenethyl phenyl ) - 5 and 8 -quinoxaline dion 
(3.0 mg, 0.0058 mmol ) was acquired after the conventional 
post-treatment, with concentration. 

[0085] 

2 and 3 -bis where it acquires at description above (4 
-phenethyl phenyl ) - 5 and 8-quinoxaline dion it melted (3.0 
mg, 0.0058 mmol ) in acetonitrile (3.0 ml ), overnight it 
agitated with room temperature including N- (2 -aminoethyl ) 
moipholine (1.5 ;mu I, 0.011 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 95 / 5 ), acquired 
compound 23 (1.0 mg, 0.0015 mmol, yield 33% ). 

FABMS m/z: 649 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.50-2.53 (m, 
4H ), 2.74 (t, J = 6.0 Hz,2H ), 2.93 (s, 8H ), 3.25 - 3.26 (m, 
2H ), 3.71 - 3.73(m, 4H ), 5.97 (s, IH ), 6.94 (brs, IH ), 7.09 - 
7.18 (m, 4H ), 7.21 - 7.39 (m, lOH ), 7.47 - 7.54 (m, 4H ) 

[0086] 

Working Example 17: compound 24 and compound 26 

2 and 3 -bis where it is acquired with Working Example 2 0 
(4 -acetoxy phenyl ) - 5 and 8 -dimethoxy quinoxaline 
methanol (10 ml ) with it melted (59 mg, 0.1 3 mmol ) in 
mixed solvent of dichloromethane (3.0 ml ), 2 hours it 
agitated with room temperature including potassium 
carbonate (36 mg, 0.26 mmol ). 

2 and 3 -bis (4 -hydroxyphenyl ) - 5 and 8 -dimethoxy 
quinoxaline (51 mg, 0.1 4 mmol, quantitative ) was acquired 
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mg,0,14mmol, ^gfi*)) ^mtzo 

NMR (300 MHz, CDCI3) 6 ppm: 4.05 (s, 
6H), 6.76-6.80 (m, 4H), 7.08 (s, 2H), 7.38-7.42 
(m. 4H), 7.67 (s, 2H) 

±Uvm^tlfz 2,3-t*X(4-tKP + v7^x- 
;U)-5,8-VP^h^v + /^-!t'J>(15 mg, 0.041 
mmol)^ N,N-Vpt^;i/7t-v;UA75K (3 ml) iZ^ 
ML.^>v;U3?PSK (19a^1, 0.16 mmol) 
K:b'J't7A (34 mg, 0.25 mmol) ^iD^EiSX* 

afficD^ias^. si^pvh^'^:?^- (^p 

P7^^;^A /^^y-JU = 98 / 2)T^?iML.2,3-e 
X(4-K>v;U;f:^rv:7xr:;U)-5,8-v>h+v+ 
-^^-y-U^ (21 mg, 0.037 mmol,iR^ 90%)^ ^| 

tZo 

- FABMS m/z: 555 (M+H)"" 

NMR (300 MHz, CDCI3). d ppm: 3.97 (s, 
6H), 5.01 (s, 4H), 6.85 (d, J =8.5 Hz, 4H), 6.89 
(s, 2H), 7.11-7.37 (m, lOH), 7.45 (d, J = 8.5 Hz, 
4H) 

. [0087] 

±tivnh>tifz 2,3-ex(4-^>v;i/;i-+v37x 
-;U)-5,8-VP^h+v+/^-*tU> (21 mg, 0.038 
mmoI)^T-th-hU;U (5.0 mI)i:7K (1.0 ml)0 

A(IV) (46 mg, 0.084 mmo\)^1}Uz.M)^'Q 2 ^fS 

ji^<D^«ia^. mmizMit^m 24 (25 mg, 

0.048 mmol)$^#fco 
FABMS m/z: 527 (M+SH)" 
[0088] 

±IHrf»btLfc^b^!KD 24 (25 mg, 0.048 mmol) 
^7-trh-h'J;U (5 ml) lz5i/gL.N-(2-7Syx 
^;U)^;U7t^'j> (6.37/iI, 0.048 mmol)^J!lP^. 

fi^cD^iiass.ss^p^h^*^:?^'- (^p 

P7n;uA = 95 / 5)Trffi^L. it-^m 

26 (10 mg, 0.015 mmol,i|X¥ 4]%)^Wtzo 

FABMS m/z: 653 (M+H)"" 

^H NMR (300 MHz, CDCI3) 5 ppm: 2.50-2.52 
(m, 4H), 2.71-2.75 (ra, 2H), 3.25-3.26 (m, 2H), 
3.72-3.75 (m, 4H), 5.09 (s, 4H), 5.94 (s, IH), 
6.71 (brs, IH), 6.91-6.95 (m, 4H), 7.33-7.42 (m, 
lOH), 7.57-7.64 (m, 4H) 

[00891 



after the conventional post-treatment, with concentration. 

<sup>lH mm- (300 MHz, CD CI3 );de ppm: 4.05 (s, 6H ), 
6.76 - 6.80 (m, 4H ), 7.08 (s, 2H ), 7.38 -7.42 (m, 4H ), 
7.67(s, 2H ) 

2 and 3 -bis where it acquires at description above (4 
-hydroxyphenyl ) - 5 and 8-dimethoxy quinoxaline it melted 
(15 mg, 0.041 mmol ) in N, N- dimethylformamide (3 ml ), 
overnight it agitated with room temperature benzyl bromide 
(19;mu 1, 0.1 6 mmol ) with including potassium carbonate 
(34 mg, 0.25 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(4 -benzyloxy phenyl ) - Sand 8 -dimethoxy quinoxaline 
acquired (21 mg, 0.037 mmol, yield 90% ). 



FABMS m/z: 555 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 3.97 (s, 6H ), 
5.01 (s, 4H ), 6.85 (d, J =8.5 Hz, 4H ), 6.89 (s, 2H ), 7.11 - 
7.37 (m, lOH ), 7.45(d, J = 8.5 Hz, 4H ) 



[0087] 

2 and 3 -bis where it acquires at description above (4 
-benzyloxy phenyl ) - 5 and 8-dimethoxy quinoxaline 
acetonitrile (5.0 ml ) with it melted (21 mg, 0.038 mmol ) in 
mixed solvent of water(l .0 ml ), 2 hours it agitated with room 
temperature including diammonium cerium nitrate (TV ) (46 
mg, 0.084 nunol ). 

compound 24 (25 mg, 0.048 nmiol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 527 (M+3H ) <sup>+ 

[0088] 

It melted compound 24 (25 mg, 0.048 mmol ) which is 
acquired at description above in the acetonitrile (5 ml ), 15 
min it agitated with room temperature including N- (2 
-aminoethyl ) morpholine (6.37 ;mu 1, 0.048 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 95 / 5 ), acquired 
compound 26 ( 1 0 rag, 0.0 1 5 mmol, yield 41%). 

FABMS m/z: 653 (M+H ) <sup>+ 

<sup>lH nnu- (300 MHz, CD CI3 );de ppm: 2.50-2.52 (m, 
4H ), 2.71 - 2.75 (m, 2H ), 3.25 - 3.26 (m, 2H ), 3.72 - 3.75 
(m, 4H ),5.09 (s, 4H ), 5.94 (s, IH ), 6.71 (brs, IH ), 6.91 - 
6.95 (m, 4H ), 7.33 - 7.42 (m, lOH ), 7.57 - 7.64(m, 4H ) 

[0089] 
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mmm uvmtitzit^^iA (is mg, 0.033 

niniol)^7-bh«h'J^U (5 ml) IZJt«L. 

N,N,N'-h'J>5";u:2:^b>v7^> (14// 1, 0.033 

Qt.jiA =90/10) T'?fiML.^b'& 

ft 25 (14 mg, 0,022 mmol,ilX$ 33%)^%tzo 

FABMS m/z: 625 (M+H)^ 

NMR (300 MHz, CDCI3) 5 ppm: 2.08 (s, 
6H), 2.45 (t, J = 5.3 Hz, 2H),3.07 (s, 3H), 3.83 (t, 
J = 5.3 Hz, 2H), 5.09 (s, 4H), 6.05 (s, IH), 
6.90-6.94 (m, 4H), 7.30-7.41 (m, lOH), 7.55-7.61 
(m,4H) 

[0090] 

19:^b^ft H Rlfit^^ 28 

l,4-VP«h^v-2,3-v-hP^>-tf> (300 mg, 
1.3 mmol) ^x^y-;U (150ml) lz5§SL. 
10% /^^v^Aft* (50 mg)^J!JD;^.7K*ll 

HfiTSiST 3 mmnuzo 

> (6 ml) (Z;'tS^-y:fceX(4-Xh^v:^;U7fv- 
;U^>v;U)v^h> (470 mg, 1.6 mmol) ^JlD 

*>f;u^7n"7h<7^:7-<— (<>na7^;uA(D^) 
T-ff SL. 2,3-t: X(4-Xh+v±i>/U7K- viUT'x- 
;U)-5,8-vyh^v+/+'t^U> (392 mg, 0.81 
minol,ilX* 6\%)^nfzo 

FABMS m/z: 487 (M+H)"" 

^H NMR (300 MHz, CDCI3) (5 ppm: 1.40 (t, J 
= 7.1 Hz, 6H), 4.08 (s, 6H),4.38 (q, J = 7.1 Hz, 
4H), 7.07 (s, 2H), 7.60 (d, J = 8.3 Hz, 4H), 7.99 
(d, J = 8.3 Hz, 4H) 

[0091] 

±ieT*^#bttfc 2,3-eX(4.Xh+v*;U7fvx;u 
3?xx;U)-5,8-vyh+v^y^1f«J> (52 mg, 
0.11 mmol) ^T-b:hxhU;U (4.0 ml)i:7K (1.0 
mI)0;I#?§JSlc>tjgL. mm-Ty=Ezir^A 
-bU^A(IV) (155 mg, 0.28 mmol)^Sn^SSlr 

40 5^rBiaifLfco 

fi^0^5aa^. }S:mizJ:iJit^m 21 (52 mg, 
O.llmmol) ^^ffco 

FABMS m/z: 457 (M+H)"" 



2000-11-7 

Working Example 18: compound 25 

It melted compound 24 (18 mg, 0.033 mmol ) which is 
acquired with Working Example 17 in acetonitrile (5 ml ), 1 
hour it agitated with room temperature including 
N,N,N'-trimethyl ethylenediamine (14;mu 1, 0.033 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 25 (14 mg, 0.022 mmol, yield 33% ). 

FABMS m/z: 625 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.08 (s, 6H ), 
2.45 (t, J = 5.3 Hz, 2H ), 3.07 (s, 3H ), 3.83 (t, J = 5.3 Hz, 
2H ), 5.09 (s, 4H ), 6.05 (s, IH ),6.90 - 6.94 (m, 4H ), 7.30 - 
7.41 (m, lOH ), 7.55 - 7.61 (m, 4H ) 

[0090] 

Working Example 19: compound 27 and compound 28 

1 and 4 -dimethoxy-2, 3- dinitrobenzene it melted (300 mg, 

1 .3 mmol ) in ethanol (150 ml ), 3 hours it agitatedwith room 
temperature under hydrogen atmosphere including 10% 
palladium-carbon (50 mg ). 

celite filtration after reaction termination it did, ftirthermore 6 
hours it agitated with room temperature including bis (4 
-ethoxy carbonyl benzyl ) diketone (470 mg, 1.6 mmol ) 
which is melted in dichloromethane (6 ml ) in filtrate. 

reaction mixture concentration and drying was done, residue 
which is acquired was refinedwith silica gel chromatography 
(Only chloroform ), 2 and 3 -bis (4 -ethoxy carbonyl phenyl ) 
- 5 and 8 -dimethoxy quinoxaline (392 mg, 0.81 mmol, yield 
61% ) wasacquired. 

FABMS m/z: 487 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 1.40 (t, J = 7.1 
Hz, 6H ), 4.08 (s, 6H ), 4.38 (q, J = 7.1 Hz, 4H ), 7.07 (s, 
2H ), 7.60 (d, J = 8.3 Hz, 4H ), 7.99 (d, J = 8.3 Hz, 4H ) 

[0091] 

2 and 3 -bis where it acquires at description above (4 -ethoxy 
carbonyl phenyl ) - 5 and 8 -dimethoxy quinoxaline 
acetonitrile (4.0 ml ) with it melted (52 mg, 0.1 1 mmol ) in 
mixed solvent of water(1.0 ml ), 40 min it agitated with room 
temperature including diammonium cerium nitrate (IV ) (155 
mg, 0.28 mmol ). 

compound 27 (52 mg, 0.1 1 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 457 (M+H ) <sup>+ 
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[0092] 

±t?,VmhMzit^^21 (52 mg, 0.11 mmol) 
^7-th-h'J;U (10 ml)ICJifi|L.N,N-v>5^ 
;UX5^U>vTH> (13JU1, 0.11 mmol) ^JD 

□7t-x;uA /y^y-;u -90/i0) vm^L.it^ 

^ 28 (29 mg, 0,053 mmol,i|X¥ 48%)^f|fco 

FABMS m/z: 543 (M+H)* 

•H NMR (300 MHz, CDCI3) <5 ppm: 1.40 (t, J 
= 7.2 Hz, 6H), 2.31 (s, 6H),2.66 (t, J = 6.1 Hz, 
2H), 3.25-3.31 (m, 2H), 4.39 (q, J = 7.2 Hz, 4H), 
6.03 (s, IH), 6.73 (brs, IH), 7.59-7.66 (m, 4H), 
7.98-8.02 (m, 4H) 

[0093] 

mmm 20:-(b^ifei 29 jsiisit^m 30 

l,4-vyh4^V-2,3-V-KP'<>-tf> (100 mg, 
0.44 mmoO^X^y— ;U (100ml) IZ^SL. 
10% /^^ly'^JU&.m (25 mg)^iQ^.7K^II 
aSTSiST' 3 B^PBlJtJtUfco 

SlJE^IT^-tr^-rh^i^L. ex(4-T-bh+v^ 
>v;U)v'yh>(150 mg, 0.44 mmol)^ia^. 

> =2 / i-KSx^;u z^^-lt^ = 4 / 1 T'JS 
ih) •effiSlL.2,3-eX(4.7-bh:^v^xzi;U)-5, 
8-v/h+v+y+-y-'J> (141 mg, 0.31 mmol, 
70%)^^#fco 

FABMS m/z: 459 (M+H)"" 

^H NMR (300 MHz, CDCI3) 6 ppm: 2.29 (s, 
6H), 4.06 (s, 6H), 7.02 (s, 2H), 7.06-7.09 (m, 
4H), 7.57-7.60 (m, 4H) 

[0094] 

±UVmtlfz 2,3-dX(4-T-l2h+v3^x- 
;U)-5,8-v>h^v^y^-9-U>(30 mg, 0.066 
mmol)^7-tzh~h'J;U (5.0 mI)<t7K (1.0 m\)<D. 

A(IV) (90 mg, 0.17 ramoI)^*DK.SST* 1 B#Pb1 

m'^O'^^m'A.^mizMit^^ 29(36 mg, 
0.084 mmol) ^f§fco 

FABMS m/z: 430 (M+2H)* 

[0095] 
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[0092] 

It melted compound 27 (52 mg, 0. 1 1 mmol ) which is 
acquired at description above in the acetonitrile (10 ml ), 2 
hours it agitated with room temperature including N, N- 
dimethyl ethylenediamine (13;rau I, 0.1 1 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 28 (29 mg, 0.053 mmol, yield 48% ). 

FABMS m/z: 543 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 1.40 (t, J = 7.2 
Hz, 6H ), 2.31 (s, 6H ), 2.66 (t, J = 6.1 Hz, 2H ), 3.25 - 3.31 
(m, 2H ), 4.39 (q, J = 7.2 Hz, 4H ), 6.03(s, IH ), 6.73 (brs, 
IH ), 7.59 - 7.66 (m, 4H ), 7.98 - 8.02 (m, 4H ) 

[0093] 

Working Example 2 0: compound 29 and compound 30 

1 and 4 -dimethoxy-2, 3- dinitrobenzene it melted (100 mg, . 
0.44 mmol ) in ethanol (100 ml ), 3 hours it agitatedwith room 
temperature under hydrogen atmosphere including 10% 
palladium-carbon (25 mg ). 

celite filtration after reaction termination it did, ftirthermore 
overnight it agitatedwith room temperature including bis (4 
-acetoxy benzyl ) diketone (150 mg, 0.44 mmol ). 

reaction mixture concentration and drying was done, residue 

which is acquired was refmedwith silica gel chromatography 
(It liquates with ethylacetate /hexane =2 / l~ethylacetate 
/hexane = 4 / 1 ), 2 and 3 -bis (4 -acetoxy phenyl ) - 5 and 8 
-dimethoxy quinoxaline (141 mg, 0. 31 mmol, yield 70% ) 
wasacquired. 

FABMS m/z: 459 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.29 (s, 6H ), 
4.06 (s, 6H ), 7.02 (s, 2H ), 7.06 - 7.09 (m, 4H ), 7.57 - 

7.60(m, 4H ) 

[0094] 

2 and 3 -bis where it acquires at description above (4 -acetoxy 
phenyl ) - 5 and 8-dimethoxy quinoxaline acetonitrile (5.0 

ml ) with it melted (30 mg, 0.066 mmol ) in mixed solvent of 
water(l .0 ml ), 1 hour it agitated with room temperature 
including diammonium cerium nitrate (IV ) (90 mg, 0.1 7 
mmol ). 

compound 29 (36 mg, 0.084 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 430 (M+2H ) <sup>+ 

[0095] 
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±tiV'^h>tltzit'^^ 29 (36 mg, 0.084 mmol) 
$-7-th::ih'J;U (6 ml) ICjgPL. N,N-v>5^ 
;ux5^U>vT^> (93 //I, 0.085 minoO^jD 
^.MST'90^^rBl}tJ$Ltro 

ii^cD^iass.'^li^nv'h^'^:?^- (^p 
□TtvjUA /-?«^y— ;u -90/10) x-flSL.^b^ 

4^ 30 (15 mg, 0.028 mmol,llX¥ 43%)^f#fco 

FABMSm/2:515(M+H)* 

NMR (300 MHz, CDCI3) 6 ppm: 2.29 (s, 
6H), 2.65 (t, J = 5.9 Hz, 2H),3.24-3.29 (m, 2H), 
5.95 (s, IH), 6.69 (brs, IH), 7.08-7.12 (m, 4H), 
7.59-7.67 (m, 4H) 

[0096] 

^S£^'j21:{b^1^5 31 

14 Tlibtlfr 2,3-eX(3-3^n^3?x- 
;U)-5,8-v>h^i> + y + i^'J> (60 mg, 0.12 
mmol) i:5^h^+X(h'j:?x->lU7^X7^>)-/^^ 
v'^A(0)(140 mg, 0.12 mmol) ^ N,N-V-?^^;U 

T^yuATSK (8 ml) (z>tfi?L7;u=r:/#HaT 

MiSt: 30 'ArSmWLfz'^.B^itm (23 mg, 
0.12 mmol) thUX^^UTSl/ (167 //I, 1.2 
mmol)Si;x^- ;UK>if > (40 // 1, 0.36 
mmol) ^ija^6Btr0liPSftajjfLLfco 

L.^«btlfc?^s^'^li^p^h^^^^^- (K 
^x^;u /^:^-y-> =1/2) -e«SL.2,3-ex 
(3-:7x-;ux5^-;u:7xn;u)-5,8-v-?^h+v'4^y 

^•tl"U> (25 mg, 0.048 mmoO^llfco 



FABMS m/z: 543 (M+H)" 

^H NMR (300 MHz, CDCI3) 6 ppm: 4.09 (s, 
6H), 7.06 (s, 2H), 7.23-7.36 (m, lOH), 7.50-7.55 
(m, 6H), 7.93-7.94 (m, 2H) 

[0097] 

±l^■e^#b;|^fc 2,3-dX(3-37xx;ux^x;u:7x 
x;U).5,8-v>h + v + / + -9-'J> (5.1 mg, 

0.0094 mmol)^T-trhxhU;U (2 m!)t7K (0.4 

-bUOA(IV) (10 mg, 0.018 mmoO^jD^SST 

2 mmmnLfzo 

m^cD'^i&m'^.mmiz^^) 2,3-t'x(3-:7xx 

;ux^x;u:7x:x;U)-5,8-+y4r-9-'J>v:t> 
(6.0 mg, 0.012 mmol) ^^Sfco 

[0098] 

±fBT'^#btifc 2,3-eX(3-::7xx;ux^x;u:7x 
x;U).5,8-+y+-t^'J>v^> (6.0 mg, 0.012 
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It melted compound 29 (36 mg, 0.084 mmol ) which is 
acquired at description above in the acetonitrile (6 ml ), 90 
min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (9.3 ;mu 1, 0.085 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 30 (15 mg, 0.028 nmiol, yield 43% ). 

FABMS m/z: 515 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.29 (s, 6H ), 
2.65 (t, J = 5.9 Hz, 2H ), 3.24 - 3.29 (m, 2H ), 5.95 (s, IH ), 
6.69 (brs, IH ), 7.08- 7.12 (m, 4H ), 7.59 - 7.67 (m, 4H ) 

[0096] 

Working Example 2 1 : compound 3 1 

2 and 3 -bis where it acquires with Working Example 14 (3 
-bromophenyl ) - 5 and 8 -dimethoxy quinoxaline (60 mg, 0.1 
2 mmol )with tetrakis (triphenyl phosphine ) -palladium it 
melted (0) (140 mg, 0.1 2 mmol ) in N, N- 
dimethylformamide (8 ml ) and 6 hours heating and refluxing 
it did 30 min after agitating, copper iodide (23 mg, 0.1 2 
mmol ) with triethylamine (167;mu 1, 1.2 mmol )and 
including ethinyl benzene (40;mu 1, 0.36 mmol ) with room 
temperature under argon atmosphere. 

reaction mixture celite filtration was done, filtrate 
concentration and drying was done, residue which is acquired 
was refined with thin layer chromatography (ethylacetate 
/hexane = 1 / 2 ), 2 and 3 -bis (3 -phenyl ethinyl phenyl ) - 
5and 8 -dimethoxy quinoxaline (25 mg, 0.048 mmol ) was 
acquired. 

FABMS m/z: 543 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.09 (s, 6H ), 
7.06 (s, 2H ), 7.23 - 7.36 (m, lOH ), 7.50 - 7.55 (m, 6H ), 7.93 
-7.94 (m, 2H ) 

[0097] 

2 and 3 -bis where it acquires at description above (3 -phenyl 
ethinyl phenyl ) - 5 and 8-dimethoxy quinoxaline acetonitrile 
(2 ml ) with it melted (5,1 mg, 0.0094 mmol ) in mixed 
solvent of water(0.4 ml ), 2 hours it agitated with room 
temperature including diammonium cerium nitrate (IV ) (10 
mg, 0.018 mmol). 

2 and 3 -bis (3 -phenyl ethinyl phenyl ) - 5 and 8 -quinoxaline 
dion (6.0 mg, 0.012 mmol ) was acquired after the 
conventional post-treatment, with concentration. 

[0098] 

2 and 3 -bis where it acquires at description above (3 -phenyl 
ethinyl phenyl ) - 5 and 8-quinoxaline dion it melted (6.0 mg, 



Page 52 Paterra Instant MT Machine Translation 



1 



JP2000309578A 



2000-11-7 



mmol) ^7-trh^KU;U (3.0 ml) IZjg^gL. 
N-(2-T^yxT;U)^jU7K'J> (L8/il, 0.012 
inmol)^ AQ^. E;ST— -WfetSlf Lfco 

31 (3.0 mg, 0.0052 nimol,i|X* 53%)i&#fco 

FABMS m/z: 64 1 (M+Hf 

NMR (300 MHz, CDCI3) 5 ppm: 
2.52-2.55(m, 4H), 2.76 (t, J = 6.0 Hz, 2H), 
3.30-3.32 (m, 2H), 3.75-3.77 (m, 4H), 6.03 (s, 
IH), 6.79 (brs, lH),7.29-7.30 (m, 2H), 7.34-7,37 
(m, 7H), 7.52-7.58 (m, 7H), 7.95-8.00 (m, 2H) 

[0099] 

mmm n-At^^ 32 

15 T'^#b;Kfc 2,3-ex(4-:?a^7'xii 

;U)-5,8-v>h+v^/^-t^^U> (30 mg, 0.060 
mmol)(!:i"h7+X(h'J.37x-;U7^X37-<>).y^5. 
v't7A(0)(35 mg, 0.030 mmol) ^ HN-v^^^U 
;^;UAT^K (5 ml) lcJ§^LT;U=r>||HgT 
30 ^^fem#L/'c^.a'i7^bS^ (13 mg, 

0.060 mmo])<thUX5^;UTS> (85^1, 0.60 
mmol) Ri;x^n;UK>if> (20/^1, 0.18 
mmol. 3.0eq) ^iJQ;^ 6 B^rsliQ^ilsitLfco 

^x^;u = 1 / 4)Tr?Si!{Ls 2,3-^^ 

(4-3'xx;ux5^-;u:7x-;u)-5,8.v;^h+v+y 
^-y-'J^ (16 mg, 0.030 mmol,l|X¥ 50%)^# 

FABMS m/z: 543 (M+H)" 

^H NMR (300 MHz, CDCI3) 6 ppm: 4.08 (s, 
6H), 7.04 (s, 2H), 7.34-7.37 (m, 6H), 7.48-7.58 
(m, 12H) 

[0100] 

±le"e^#btlfc 2,3-t: x(4-7xx;ux^ - ;u:7x 
x;U)-5,8.v;<h+v+y+-y-'j> (17 mg, 0.030 

mmol)^7-trhxh'j;U (15 ml). 7K (4.0 ml)S 
i;v^7npy^> (1.0 ml)(D;I^5§jiI(c>t^L, 
5gSXT>^xr^A-izU^A(IV) (82 mg, 0.15 
mmoI)^to^^STr 1 ^f^W^Uzo 

a^o^fita^siissiccfcy 2,3-ex(4-37xx 

;UX^-;U37xx;u).5,8-4^y+-9-'J>v^> 
(19 mg, 0.037mmol)^^fco 

[0101] 

±l5Tl#btLtr 2,3-eX(4-:7xx;UX5^zi;U37x 
x;U).5,8-^y+1f U>v:t> (19 mg, 0.037 



0.012 mmol ) in acetonitrile (3.0 ml ), overnight it agitated ^ 
with room temperature including N- (2 -aminoethyl ) 
morpholine (1.8 ;mu 1, 0.012 mmol ). 

After conventional post-treatment, it refmed with thin layer 
chromatography (chloroform /methanol = 95 / 5 ), acquired 
compound 3 1 (3.0 mg, 0.0052 nmiol, yield 53% ). 

FABMS m/z: 641 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.5 2- 2.55 (m, 
4H ), 2.76 (t, J = 6.0 Hz, 2H ), 3.30 - 3.32 (m, 2H ), 3.75 - 
3.77 (m, 4H ), 6.03(s, IH ), 6.79 (brs, IH ), 7.29 - 7.30 (m, 
2H ), 7.34 - 7.37 (m, 7H ). 7.52 - 7.58 (m, 7H ), 7-95 -8.00 (m, 
2H) 

[0099] 

Working Example 2 2: compound 32 

2 and 3 -bis where it acquires with Working Example 15 (4 
-bromophenyl ) - 5 and 8 -dimethoxy quinoxaiine (30 mg, 
0.060 mmol )with tetrakis (triphenyl phosphine ) -palladium it 
melted (0) (35 mg, 0.0 30 mm ol ) in N, N- 
dimethylformamide (5 ml ) and 6 hoiirs heating and refluxing 
it did 30 min after agitating, copper iodide (13 mg, 0.060 
mmol ) with triethylamine (85;mu 1, 0.60 mmol )and 
including ethinyl benzene (20;mu 1, 0.1 8 mmol. 3.0eq ) with 
room temperature under argon atmosphere. 

reaction mixture celite filtration was done, filtrate 
concentration and drying was done, residue which is acquired 
was refined with thin layer chromatography (ethylacetate 
/hexane = 1/4 ), 2 and 3 -bis (4 -phenyl ethinyl phenyl ) - Sand 
8 -dimethoxy quinoxaiine (16 mg, 0.0 30 mm ol, yield 50% ) 
was acquired. 

FABMS m/z: 543 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.08 (s, 6H ), 
7.04 (s, 2H ), 7,34 - 7.37 (m, 6H ), 7.48 - 7.58 (m, 12H ) 



[0100] 

2 and 3 -bis where it acquires at description above (4 -phenyl 
ethinyl phenyl ) - 5 and 8-dimethoxy quinoxaiine acetonitrile 

(15 ml ), water (4.0 ml ) and it melted (17 mg, 0.0 30 mm ol ) 
in mixed solvent of dichloromethane (1.0 ml ), 1 hour it 
agitated with room temperature including diammonium 
cerium nitrate (IV ) (82 mg, 0.1 5 mmol ). 

2 and 3 -bis (4 -phenyl ethinyl phenyl ) - 5 and 8 -quinoxaiine 
dion (19 mg, 0.037 mmol ) was acquired after the 
conventional post-treatment, with concentration. 

[0101] 

2 and 3 -bis where it acquires at description above (4 -phenyl 
ethinyl phenyl ) - 5 and 8-quinoxaline dion it melted (19 mg. 
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mmol)^7-bh-h'J;U (7 ml) ICjt^L.N,N- 
v>5^;UX^U>v/T5> (4.0jt/l, 0.037 ramol) 

^ to^. m^v 30 '^mmnuzo 

Dt^jiL. ;u =90/10) Tfii^L.-lb^ 

1* 32 (3.5 mg, 0.0060 minol,*^ 20%)^ ^fco 

FABMS m/z: 379 (M+H)*" 

'H NMR (300 MHz, CDCI3) d ppm: 2.31 (s, 
6H), 2.66 (t, J = 6.1 Hz, 2H),3.25-3.30 (m, 2H), 
6.01 (s, IH), 6.71 (brs, IH), 6.35-6,37 (m, 6H), 
7.49-7.65 (m, 12H) 

[0102] 

mmm 23:it^m 33 Risit^^ 34 

2,3-tfX(:?P^y5^;U)-5,8-v>h+v*/+-9-U 
> (100 mg, 0.27 mmoO^T-th— hU;U (50 ml) 
(^^tML.:7xy— ;U (63 mg, 0.67 mmol) RlS 
i^MM"^^ (75. mg, 0.54 mmol) ^JiDj^MS 

(^?pp7K;uA /y^y— ;u = 98 / 2)-eflML. 

2,3-eX(3'xy+v>^;U)-5,8-v>h+v4^y^ 
itU> (100 mg, 0.25 mmol,iR*92%)^^»fco 

FABMS m/z: 403 (M+H)"" 

'H NMR (300 MHz, CDCI3) S ppm: 4.07 (s, 
6H), 5.60 (s, 4H), 6.93-6.98 (m, 5H), 7.06 (s, 
2H), 7.20-7.26 (m, 5H) 

[0103] 

±lBT:1#b<xtc 2,3-eX(37xy^v>?;U)-5,8- 
V^h+v^y+-y-'j> (23 mg, 0.057 mmol)^ 
T-bh::ihU;U (5.0ml)i:7K (1.0ml)<7);I-&?tJS 
(C?g®L.5^Ki:T>^-'t7A-tzU^A(IV) (45 
mg, 0.082 mmoO^iD^MSr* 30 ^^Felitif L 

a^o^ffla^. ;:ij^(zj:yjb^!t^ 33 (ig ^g, 

0.048 mmol)^t#fco 

FABMS m/z: 375 (M+3H)* 

'H NMR (300 MHz, CDCI3) d ppm: 5.60 (s, 
4H), 6.70-6.91 (m, 5H), 7.23-7.28 (m, 7H) 

[0104] 

±f^T'^#b+Lfc^b•&^t^ 33 (14 mg, 0.038 mmol) 
^y-th^h'J^U (2,0 ml) IZ}t^L.N,N-vy5^ 
;UX^U>v7^> (3.7 jul, 0.038 mmol)$iQ 
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0.037 mmol ) in acetonitrile (7 ml ), 30 min it agitated with 
the room temperature including N, N- dimethyl 
ethylenediamine (4.0 ;mu 1, 0.037 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol - 90 / 10 ), acquired 
compound 32 (3.5 mg, 0.0060 mmol, yield 20% ). 

FABMS m/z: 379 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2. 31 (s, 6H ), 
2.66 (t, J = 6.1 Hz, 2H ), 3.25 - 3.30 (m, 2H ), 6.01 (s, IH ), 
6.71 (brs, IH ), 6.35- 6.37 (m, 6H ), 7.49 - 7.65 (m, 12H ) 

[0102] 

Working Example 2 3: compound 33 and compound 34 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (50 
ml ),oveniight it agitated with room temperature phenol (63 
mg, 0.67 mmol ) and including the potassium carbonate (75 
mg, 0.54 mmol ). 

After conventional post-treatment, it refined with silica gel 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(phenoxy methyl ) - 5 and 8 -dimethoxy quinoxaline acquired 
(1 00 mg, 0.25 mmol, yield 92% ). 

FABMS m/z: 403 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.07 (s, 6H ), 
5.60 (s, 4H ), 6.93 - 6.98 (m, 5H ), 7.06 (s, 2H ), 7.20 - 
7.26(m, 5H ) 

[0103] 

2 and 3 -bis where it acquires at description above (phenoxy 
methyl ) - 5 and 8-dimethoxy quinoxaline acetonitrile (5.0 
ml ) with it melted (23 mg, 0.057 mmol ) in mixed solvent of 
water(1.0 ml ), 30 min it agitated with room temperature 
including diammonium cerium nitrate (IV ) (45 mg, 0.082 
mmol ). 

compound 33 (18 mg, 0.048 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 375 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 5.60 (s, 4H ), 
6.70 - 6.91 (m, 5H ), 7.23 - 7.28 (m, 7H ) 

[0104] 

It melted compound 33 (14 mg, 0.038 mmol ) which is 
acquired at description above in the acetonitrile (2.0 ml ), 10 
min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (3.7 ;mu 1, 0.038 mmol ). 

After conventional post-treatment, it refined with thin layer 
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Dt^JlA /:^^y-)l^ =90/10) T'SSIL. 
<^ 34 (3.5 mg, 0.0080 mmol,i|R^ 27%)^ fifc. 

FABMS m/z: 459 (M+H)* 

'H NMR (300 MHz, CDCI3) S ppm: 2.30 (s, 
6H), 2.64 (t, J = 6.0 Hz, 2H),3.22-3.28 (m, 2H), 
5.56 (s, 2H), 5.59 (s, 2H), 6.00 (s, IH), 6.70 
(brs,lH), 6.91-6.98 (m, 8H), 7.20-7.25 (m, 2H) 

[0105] 

HJS^il 24:'(b^!BJ 35 

. mmm 23 -c^b+ifc 2,3-t*7.(7x/4^vy5^ 

;b)-5,8-v>h=^rV + >'^-9-'J>(16 mg, 0.040 
mmol)^7-feK-h'J;i' (5.0 ml)(Cjt<gL. 7K(1.0 
ml) S i; 58 ^ - 7 > ^ - -t? A -b 'J 't' A (IV)(44 
mg, 0.080 mmoiy^m^Mi^X' 10 ^j^reltii^L 



#p>*ifc<b^^ 33 ^7-bh-'j;u(7.o mi)&u:'J 

>K/N*'>77-(pH7, 2.0 ml)llJt«L, 4-75/^ 
:t:7xy— jU(5.0 mg, 0.040 mmol)$APx.Si&t? 

iii^o^ffliS^. ^^^7Pvhy7:7-('-(^DP 

7fx;UA/;<^iy-;U=97/3)T'gS!L. -Ib^ife 

35(7.5 mg, 38%)^#fc. 

FABMS m/z: 497 (M+2H)* 

'H NMR (300 MHz, CDCI3) 6 ppm: 4.03 (brs, 
2H), 5.58 (s, 2H), 5.59 (s, 2H), 6.42 (s, IH), 
6.73-7.00 (m, 8H), 7.19-7.32 (m, 6H) 

[0106] 

25:'(b^tl 36 

2,3-t*7.(::fa^yf^;i,)-5,8-v>H+v+/+-9-'J 

>(85 mg, 0.23 ramol)^7-trh-hiJ/K10 ml)l- 
JtPL. 4-n-:::^Dl=;U7x/ — ;U(61 mg, 0.45 
mmoI)&i;MS*'J't7A(62 mg, 0.45 mmol)^JlD 

^MiaT?6B#BgijiifLfc. 

7f;;Hx/y^y-;U=98/2)-CliSiL.2,3-t*X(4-n- 
7^at';u3'x^;u?t-^v>^/i')-5,8-v^K+v'4 
>'^-y-U>(94 mg,l|K¥ 84%)^^fc. 

FABMS m/z: 487 (M+H)* 

'H NMR (300 MHz, CDCI3) 6 ppm: 0.90 (t, J 
= 7.3 Hz, 6H), 1.58 (m, 4H),2.49 (t, J = 7.5 Hz. 
4H), 4.06 (s, 6H), 5.57 (s, 4H), 6.86 (m, 2H), 
7.02(m, 2H), 7.05 (s, 2H) 
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chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 34 (3.5 mg, 0.0080 mmol, yield 27% ). 

FABMS m/z: 459 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.30 (s, 6H ), 
2.64 (t, J = 6,0 Hz, 2H ), 3.22 - 3.28 (m, 2H ), 5.56 (s, 2H ), 
5,59 (s, 2H ), 6.00(s, IH ), 6,70 (brs,lH ), 6.91 - 6.98 (m, 
8H ), 7.20- 7.25 (m,2H) 

[0105] 

Working Example 2 4: compound 35 

2 and 3 -bis where it acquires with Working Example 2 3 
(phenoxy methyl ) - 5 and 8 -dimethoxy quinoxaline itmelted 
(16 mg, 0.040 mmol ) in acetonitrile (5.0 ml ), 10 min it 
agitated with room temperature the water (1 .0 ml ) and 
including diammonium cerium nitrate (IV ) (44 mg, 0.080 
mmol ). 

conventional post-treatment was done and compound 33 was 

acquired. 

aceto Ni jp9 jpl 1 (7.0 ml ) and it melted compound 33 which 
it acquires in the phosphate buffer (pH 7, 2.0 ml ), 10 min it 
agitated with room temperature 4 -amino thiophenql including 
the(5.0 mg, 0.040 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=97/3 ), acquired 
compound 35 (7.5 mg, yield 38% ). 

FABMS m/z: 497 (M+2H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.03 (brs, 2H ), 
5.58 (s, 2H ), 5.59 (s, 2H ), 6.42 (s, IH ), 6.73 - 7.00 (m, 8H ), 
7.19-7.32 (m,6H) 

[0106] 

Working Example 2 5: compound 36 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (85 mg, 0.23 mmol ) in acetonitrile (10 ml ), 6 hours 
it agitated with room temperature 4 -n- propyl phenol (61 mg, 
0.45 mmol ) and including potassium carbonate (62 mg, 0.45 
mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=9 8/2 ), 2 and 3 -bis 
(4 -n- propyl phenyl oxy methyl ) - 5 and 8 -dimethoxy 
quinoxaline acquired (94 mg, yield 84% ). 

FABMS m/z: 487 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 0.90 (t, J = 7.3 
Hz, 6H ), 1.58 (m, 4H ), 2.49 (t, J = 7.5 Hz, 4H ), 4.06 (s, 
6H ), 5.57 (s, 4H ), 6.86 (m, 2H ),7.02 (m, 2H ), 7.05 (s, 2H ) 
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[0107] 

±tivn^tifz 2,3-ifx(4-n-::^pe;u:7x-;u 

mg, 0,17 mmol)^T-tzh-hU;U (9.0 m])\Z}§M 
L. 7K(0.5ml)2ii;r^if-T>^:^OA-tz'J'i7A 
(IV)(190 mg, 0.35 minol)^ JID^EST? 15 ii-fS 

Ji^(D^«aa^?T?S:LMb^!t?g 36(65 mg,l|X^ 

FABMS m/z: 457 (M+H)" 

NMR (300 MHz, CDCI3) 6 ppm: 0.91 (t, J 
= 7.3 Hz, 6H), 1-58 (m, 4H),2.50 (t, J = 7.9 Hz, 
4H), 5.57 (s, 4H), 6.85 (m, 2H), 7.03 (m, 4H), 
7.23(m,4H) 

[0108] 

26:it^^ 38 

mi&M 25 Vn^tlfzit-^^ 36(24 mg, 0.053 
mmol)^T-feh-h'J;K5.0mI)Xi;'J>K/v>37 
T— (pH7, 1.0 m\)lzmMU 2-VJ^5^;U75/x^ 
>5=-;j--;U^KiS(7.5 mg, 0.053 mmoO^JlQ^ 

7fx;UA/y^i/-;U=9/l)T'?|gL.<b#i|^ 38(11 

mg,llX$31%)^t#fco 

FABMS m/z: 665 (M+H)^ 

'H NMR (300 MHz, CDCI3) 6 ppm: 0.90 (t, J 
= 7.3 Hz, 6H), 1.57 (m, 4H),2.37 (s, 6H), 
2.36-2.52 (m, 8H), 3.08 (m, 4H), 5.59 (s, 4H), 
6.80-7.05 (m, 8H) 

[0109] 

mmm u-At^^ 39 rish^^ 40 

2,3-tfX(73^DqE>^;U)-5,8-v;^h4^v^y+-9-'J 
> (100 mg, 0.27 mmol)^7izK—hU>/U (50 ml) 
f3JtgL.4-v7y:7xy— ;U (81 mg, 0.67 
mmol) ai/KK^U'i?^ (75 mg, 0.54 mmol, 
2.0 eq) ^^Dx.SS'C-^^^fLfcc 

(^□□tInJUA ;u = 98/ 2)-eliS^L. 

2,3-t*X(4-v7/:7xy+v>^;U)-5,8-v>h+ 
v+y+-9-'J> (113 mg, 0.25 mmol,iR* 93%) 

FABMS m/z: 453 (M+H)* 

'H NMR (300 MHz, CDCI3) 6 ppm: 4.08 (s, 
6H), 5.62 (s, 4H), 6.98-7.02 (m, 4H), 7.12 (s, 
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[0107] 

2 and 3 -bis where it acquires at description above (4 -n- 
propyl phenyl oxy methyl ) - 5 and 8-dimethoxy quinoxaline 
it melted (84 mg, 0.1 7 mmol ) in acetonitrile (9.0 ml ), 15 
min it agitated with the room temperature water (0.5 ml ) and 
including diammoniimi cerium nitrate (IV ) (190 mg, 0.35 
mmol ). 

conventional post-treatment was done and compound 36 (65 
mg, yield 84% ) was acquired. 

FABMS m/z: 457 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 0.91 (t, J = 7.3 
Hz, 6H ), 1.58 (m, 4H ), 2.50 (t, J = 7.9 Hz, 4H ), 5.57 (s, 
4H ), 6.85 (m, 2H ), 7.03 (m, 4H ),7.23 (m, 4H ) 

[0108] 

Working Example 2 6: compound 38 

acetonitrile (5.0 ml ) and it melted compound 36 (24 mg, 
0.053 mmol ) which is acquired with the Working Example 2 
5 in phosphate buffer (pH 7, 1.0 ml ), 20 min it agitated with 
room temperature 2 -dimethyl amino ethanethiol acetate 
including (7.5 mg, 0.053 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=9/l ), acquired 
compound 38 (1 1 mg, yield 31% ). 

FABMS m/z: 665 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 0.90 (t, J = 7.3 
Hz, 6H ), 1.57 (m, 4H ), 2.37 (s, 6H ), 2.36 - 2.52 (m, 8H ), 
3.08 (m, 4H ), 5.59(s, 4H ), 6.80 - 7.05 (m, 8H ) 

[0109] 

Working Example 2 7: compoimd 39 and compound 40 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (50 
ml ), overnight it agitated with room temperature 4 -cyano 
phenol (81 mg, 0.67 mmol ) and including the potassium 
carbonate (75 mg, 0.54 mmol, 2.0 eq ). 

After conventional post-treatment, it refined with silica gel 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(4 -cyano phenoxy methyl ) - 5and 8 -dimethoxy quinoxaline 
acquired (1 13 mg, 0.25 mmol, yield 93% ). 

FABMS m/z: 453 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.08 (s, 6H ), 
5.62 (s, 4H ), 6.98 - 7.02 (m, 4H ), 7.12 (s, 2H ), 7.53 - 
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2H), 7.53-7.58 (m, 4H) 
[0110] 

±lHT'^#b*ifc 2,3-t*X(4-vTy7'xy+v>^ 
;L.)-5,8-vyh+V*y*-y^'J> (100 mg, 0.22 
mmoI)^7Hzh-h'J;i- (30 mI)<t7K (6.0 m[)(D 

A(IV) (242 mg, 0.44 mmo\)^m^Mi!^X* 1 ^fS 

ffi^(D&5&S^wS$ilCcfcy<b^4«!l 39 (103 
mg, 0.24 mmol)$#yco 

FABMS m/z: 422 (M+3H)'' 

[0111] 

±IBT*^#btifc<k'&!|^ 39 (33 mg, 0.078 mmol) 
^7-tlh-h';;i/ (3.0 m!) lCjgML.N,N-v>^ 
;UXTU>v7S> (9.0^ 1, 0.078 mmol)$-iJD 

ssT' 10 'Afsimnuzo 

a;t^;i,A =90/i0) T-aSL.-lb^ 

ifel 40 (12 mg, 0.023 mmol,lR¥ 32%)$f|yio 

FABMS m/z: 509 (M+H)"" 

NMR (300 MHz, CDCI3) 5 ppm: 2.32 (s, 
6H), 2.66 (t, J = 5.9 Hz, 2H),3.22-3.32 (m, 2H), 
5.59 (s, 2H), 5.62 (s, 2H), 6.03 (s, IH), 6.80 
(brs,lH), 6.96-7.00 (m, 4H), 7.56-7.59 (m, 4H) 

[0112] 

2,3-eX(:?PqE^5^;U)-5,8-VptKi^^>iipydp+hU 
>(100 mg, 0.27 mmol)$7-t2h— h'J;K5.0 ml) 
(c5t«L.4-37x-;U7x/ — ;U(99 mg, 0.58. 
mmol)^!Li;0e^*'JOA(8O mg, 0.58 mmol)^Jt)P 

^^;S-e4B#ra}tifLfcp 

ii^(D^«iS^. S$Sb^b(v^ppp^^'>/vX5^ 
;ux— f ;u/^+it>)-effiSL. 2,3-ex(4-3'x 
xju:7xx;i.;i-:^v>^;U)-5,8-vyh+v+y+ 
-9-'J>(100mg, 67%)^ ^#fcc 

FABMS m/z: 555 (M+H)" 

*H NMR (300 MHz, CDCI3) d ppm: 4.09 (s, 
6H), 5.66 (s, 4H), 6.95-7.52 (m, 20H) 

[0113] 

±ie-Cl#b;Htc 2,3-t*X(4-7'xx;u:7xx;U7|- 
^v>^;U)-5,8-vyK+v+y^-<t'J> (35 mg, 
0.063 mmol)57th-h'J;i/ (15 ml)(C>t^L. 
7K(1.0mI) XZ/5SS-7>^-'i7Aiz'J^A 
aV)(69 mg, 0.13 mmol)^ J!in^M;S"e 15 ^PeltS 



7.58(m, 4H ) 
[0110] 

2 and 3 -bis where it acquires at description above (4 -cyano 
phenoxy methyl ) - 5 and 8-dimethoxy quinoxaline 
acetonitrile (30 ml ) with it melted (100 mg, 0.22 mmol ) in 
mixed solvent of water(6.0 ml ), 1 hour it agitated with room 
temperature including diammonium cerium nitrate (IV ) (242 
mg, 0.44 mmol ). 

compound 39 (103 mg, 0.24 mmo! ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 422 (M+3H ) <sup>+ 

[0111] 

It melted compound 39 (33 mg, 0.078 mmol ) which is 
acquired at description above in the acetonitrile (3.0 ml ), 10 
mill it agitated with room temperature including I*?, N- 
dimethyl ethyienediamine (9.0 ;mu 1, 0.078 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 40 (12 mg, 0.023 mmol, yield 32% ). 

FABMS m/z: 509 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.32 (s, 6H ), 
2.66 (t, J = 5.9 Hz, 2H ), 3.22 - 3.32 (m, 2H ), 5.59 (s, 2H ), 
5.62 (s, 2H ), 6.03(s, IH ), 6.80 (brs,lH ), 6.96 - 7,00 (m, 
4H ), 7.56- 7.59 (m,4H) 

[0112] 

Working Example 2 8: compound 41 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (5.0 ml ), 4 
hours it agitated with room temperature 4 -phenyl phenol (99 
mg, 0.58 mmol ) and including potassium carbonate (80 mg, 
0.58 mmol ). 

After conventional post-treatment, it refmed with 
recrystallization (dichloromethane/di ethyl ether^exane ), 2 
and 3 -bis (4 -phenyl phenyl oxy methyl ) - 5and 8 
-dimethoxy quinoxaline acquired (100 mg, yield 67% ). 

FABMS m/z: 555 (M+H ) <sup>+ 

<sup>lH mnr (300 MHz, CD CI3 );de ppm: 4:09 (s, 6H ), 
5.66 (s, 4H ), 6.95 - 7.52 (m, 20H ) 

[0113] 

2 and 3 -bis where it acquires at description above (4 -phenyl 
phenyl oxy methyl ) - 5 and 8-dimethoxy quinoxaline it 
melted (35 mg, 0.063 mmol ) in acetonitrile (15 ml ), 15 min 
it agitated with the room temperature water (1 .0 ml ) and 
including diammonium cerium nitrate (IV ) (69 mg, 0.13 
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;t^;UA/>^y-;U=97/3)-e|SS!lL. it-^^ 41(20 
mg,l|X? 60%)$#tr. 

FABMS m/z: 525 (M+H)* 

'H NMR (300 MHz, CDCIj) S ppm: 5.67 (s, 
4H), 6.95-7.60 (m, 20H) 

[0114] 

29:-(b^tl42 

HJS^J 28 X-mtltzit-^^ 41(14 mg, 0.027 
mmol)^T-trh-h'J;U(1.5ml)(ZjiJgL.N,N-v 
.?t^;UX^U>v75>(2.9 // 1, 0.027 mmol)^ 
to^MjSt? 10 ^j-Bfllilf L^r. 

7h;uA/>^y-;u=95/5)T'aSiL. -fb^il^ 

42(4.0 mg, iR^ 24%)$||fco 

FABMS m/z: 611 (M+H)* 

'H hfMR (300 MHz, CDCI3) 8 ppm: 2.30 (s, 
6H), 2.65 (m, 2H), 3.25 (m, 2H), 5.63 (s, 2H), 
5.66 (s, 2H), 6.01 (s, IH), 6.71 (br, IH), 
6.95-7.52 (m,18H) 

[0115] 

30:'(b^tl43 

28 1?^#b;f^fc■(k^!t^ 41(58 mg, 0.11 
mmo\)^T±.h-Y-'JM2.0m\)izmML.4-7S.y 
^rf^xy— ;U(14 mg, 0.027 mmol)^Jnx.MS 

T'2o ^mmwLfz. 

iiSro^iaa^s ^li'?nvh^*^7-f-(^oa 

;t^;UA/j'$y— ;b=95/5)T:-ffiMLs -(b^-l^ 43(16 
mg,i|X¥ 22%)^f|fc. 

FABMS m/z: 650 (M+3H)* 

'H NMR (300 MHz, DMSO-cU) 8 ppm: 5.67 
(s, 2H), 5.70 (s, 2H), 5.78 (s, 2H), 6.02 (s, IH), 
6.70 (m, 2H), 7.10-7.70 (m, 20H) 

[0116] 

mmm si-.it-^^ 44 si;<b^fe 46 

2,3-t*7>(:?aqEp'^;b)-5,8-v>S+v^y4^lfU 

y (105 mg, 0.28 nimol)^7Hzh-h'J;U (50 ml) 
lCji<gL.4-'<>v;U:7xy— 7b (I29 mg, 0.70 
mmol)&i;^K:^iJ'f A (77 mg, 0.56 mmol) ^ 

(K^x^^yu /'^^^-y-^ =4/1-2/1 x-mtn) 
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mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=97/3 ), acquired 
compound 41 (20 mg, yield 60% ). 

FABMS m/z: 525 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 5.67 (s, 4H ), 
6.95 - 7.60 (m, 20H ) 

[0114] 

Working Example 2 9: compound 42 

It melted compound 41 (14 mg, 0.027 mmol ) which is 
acquired with Working Example 2 8 in acetonitrile (1.5 ml ), 
10 min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (2.9 ;mu 1, 0.027 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanoI=95/5 ), acquired 
compound 42 (4.0 mg, yield 24% ). 

FABMS m/z: 61 1 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.30 (s, 6H ), 

2.65 (m, 2H ), 3.25 (m, 2H ), 5.63 (s, 2H ), 5.66 (s, 2H ), 6.01 
(s, IH ),6.71 (br, IH ), 6.95 - 7.52 (m,18H ) 

[0115] 

Working Example 30: compound 43 

It melted compound 41 (58 mg, 0.1 1 mmol ) which is 
acquired with Working Example 2 8 in acetonitrile (2.0 ml ), 
20 min it agitated with room temperature 4 -amino thiophenol 
including (14 mg, 0.027 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=95/5 ), acquired 
compound 43 (16 mg, yield 22% ). 

FABMS m/z: 650 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, DMSO-de );de ppm: 5.67 (s, 2H ), 
5.70 (s, 2H ), 5.78 (s, 2H ), 6.02 (s, IH ), 6,70 (m, 2H ), 7.10 - 
7.70(m, 20H ) 

[0116] 

Working Example 3 1 : compound 44 and compound 46 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (105 mg, 0.28 mmol ) in acetonitrile (50 
ml ),ovemight it agitated with room temperature 4 -benzyl 
phenol (129 mg, 0.70 mmol ) and including the potassium 
carbonate (77 mg, 0.56 mmol ). 

After conventional post-treatment, it refined with silica gel 
chromatography (It liquates with ethylacetate /hexane = 4/1'- 
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^;i/)-5,8-v-?«K4^v+y4^i^-'J> (109 mg, 0.19 
mmoI.ilX$ 67%)^4lfco 

FABMS m/z: 583 (M+H)* 

'H NMR (300 MHz, CDCI3) <5 ppm: 3.88 (s, 
4H), 4.06 (s, 6H), 4.71 (s, 4H), 6.84-6.88 (m, 
4H), 7.01-7.04 (m, 4H), 7.05 (s, IH), 7.13-7.21 
(m, 5H),7.24-7.30 (m, 5H) 

[0117] 

±IBT*i#b*Lfc 2,3-tfX(4-^>v;U3'x-;u:?|- 
+vp«5^^U).5,8-VP«h*v^-/ + +>-'J> (100 
mg, 0.17 mmol)^T-tzh:^hU;U (30 m\)t7^ 
(6.0 m\)(D;R^}§mZ}§ML.mM:Z7l^=E^ 
'l?AizU^A(IV) (188 mg, 0.34 mmol)^*D^B 

ii^<7)^«as^.SJiiCcfcy^b^!fei 44 (113 

mg, 0.20 mmoI)^^|fco 

FABMS m/z: 552 (M+3H)* . 

'H NMR (300 MHz, CDCI3) 5 ppm: 4.98 (s, 
4H), 5.55 (s, 4H), 6.82-6.86 (m, 4H), 7.05-7.08 
(m, 4H), 7.13-7.31 (m, 12H) 

[0118] 

±f51r^ibtl/■r^b'&fe) 44 (21 mg, 0.038 mmol) 
^T-tzh-hU;U (2 ml) (Zjt^gL.N,N-v^^ 
;UX5^b>v7^> (4.2 A/ 1, 0.038 mmol)^i)D 
^s^JS-C 20^^rBllt}fLfco 

□7t^;uA /y^y— ;u =90/10) TUgL. ^b-g- 

^ 46 (9.1 mg, 0.014 mmol, iR^ 45%)$^fco 

FABMS m/z: 639 (M+H)"" 

'H NMR (300 MHz, CDCI3) 5 ppm: 2.29 (s, 
6H), 2.64 (t, J = 6.0 Hz, 2H),3.22-3.27 (m, 2H), 
3.89 (s, 4H), 5.15 (s, 2H), 5.45 (s, 2H), 5.99 (s, 
IH), 6.69 (brs, IH), 6.82-6.85 (m, 4H), 7.02-7.15 
(m, 4H), 7.18-7.29 (m, lOH) 

[0119] 

MMM 32:it^^ 45 

IIJS^J31 Vm^tltzit-^^ ^4 (33 mg, 0.059 
mmol)^T4zh-h'J;U (4.0ml) IZjf^L. vX 
^;UT5> (6.1 /il, 0.059 mmo\)^m?LsM)§LV 
2 Btralit^^LfCo 

fi^o^ias^.Sg^py'h^f^^-r- (^n 
□Tfx^uA /y$y-;u= 95 / 5)-c^S5L. it^m 

45 (4.5 mg, 0.0040 mmol,llXl? 17%)^#fco 



2000-11-7 

2 / 1 ), 2 and 3 -bis (4 -benzyl phenyl oxy methyl ) - 5and 8 
-dimethoxy quinoxaline acquired (109 mg, 0.1 9 mmol, yield 
67%). 

FABMS m/z: 583 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Ch );de ppm: 3.88 (s, 4H ), 
4.06 (s, 6H ), 4.71 (s, 4H ), 6.84 - 6,88 (m, 4H ), 7.01 - 
7.04(m, 4H ), 7.05 (s, IH ), 7.13 - 7.21 (m, 5H ), 7.24 - 7.30 
(m, 5H) 

[0117] 

2 and 3 -bis where it acquires at description above (4 -benzyl - 
phenyl oxy methyl ) - 5 and 8-dimethoxy quinoxaline 
acetonitrile (30 ml ) with it melted (100 mg, 0.1 7 mmol ) in 
mixed solvent of water(6.0 ml ), 30 min it agitated with room 
temperature including diammonium ceriimi nitrate (IV ) (188 
mg, 0.34 mmol ). 

compound 44 ( 1 1 3 mg, 0,20 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 552 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.98 (s, 4H ), 
5.55 (s, 4H ), 6.82 - 6.86 (m, 4H ), 7.05 - 7.08 (m, 4H ), 7.13 
-7.31 (m, 12H) 

[0118] 

It melted compound 44 (21 mg, 0.038 mmol ) which is 
acquired at description above in the acetonitrile (2 ml ), 20 
min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (4.2 ;mu !, 0.038 mmol ). 

After conventional post-treatment^ it refined with thin layer 
chromatography (chloroform /methanol = 90/10), acquired 
compound 46 (9.1 mg, 0.014 mmol, yield 45% ). 

FABMS m/z: 639 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.29 (s, 6H ), 
2.64 (t, J = 6.0 Hz, 2H ), 3.22 - 3.27 (m, 2H ), 3.89 (s, 4H ), 
5.15 (s, 2H ), 5.45(s, 2H ), 5.99 (s, IH ), 6,69 (brs, IH ), 6.82 
- 6.85 (m, 4H ), 7.02 - 7.15 (m, 4H ), 7.18 - 7.29 (m, lOH ) 

[0119] 

Working Example 32: compound 45 

It melted compound 44 (33 mg, 0.059 mmol ) which is 
acquired with Working Example 31 in acetonitrile (4.0 ml ), 2 
hours it agitated with room temperature including 
diethylamine (6,1 ;mu I, 0.059 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol= 95 / 5 ), acquired 
compound 45 (4.5 mg, 0.0040 mmol, yield 17% ). 
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FABMS m/z: 626 (M+3H)^ 

NMR (300 MHz, CDCI3) d ppm: 1.34 (t, J 
= 7.0 Hz, 6H), 3.59 (q, J = 7.0 Hz, 4H), 3.88 (s, 
2H), 3.89 (s, 2H), 5.50 (s, 2H), 5.54 (s, 2H), 
6.15(s, IH), 6.75-6.86 (m, 4H), 7.02-7.05 (m, 
4H), 7.13-7.29 (m, lOH) 

[0120] 

1146151] 31 V%ii>tltzit^^ 44 (32 mg, 0.057 
mmol)^T-trh-hU;U (4.0ml) iCjgglL. 
N,N,N'-h'J;^^;UX5^b>v7S> (7.3 /il, 
0.057 mmoO^iD^. MJUT* 30 ^m^WLtzo 

a^^(7)^^®s^.»Ii^□^h^•^:7^- (^n 
nn-^juA =90/10) x-mmu it^ 

^ 47 (15 mg, 0.023 mmoI,ite^ 55%)^f|fcc 

FABMS m/z: 653 (M+H)* 

^H NMR (300 MHz, CDCI3) 6 ppm: 1.83 (s, 
6H), 2.44 (t, J = 6.1 Hz, 2H),3.04 (s, 3H), 
3.78-3.81 (m, 2H), 3.87 (s, 2H), 3.89 (s, 2H), 
5.15 (s, 2H), 5.53 (s, 2H), 6.05 (s, IH), 6.80-6.86 
(m, 4H), 7.01-7.06 (m, 4H), 7.11-7.29 (m, lOH) 

[0121] 

^i£l5ij34:'(b^1^3 48 

ll^6^I31T'^#bttfc^b^^tel44 (27 mg, 0.049 
mmol)^T-iih:::h'J;U (4.0ml) {Z}$ML. 
N,N,N'-hUx^;UX^U>v7S> (8.8;/ I, 
0.049 mmol)^J)n:S.. ^i^V 2 B#PajtitLfcc 

®^cD^5as^.gii^PTh^/^^^~ (^n 
□TfwuA /;/^y~;i. -90/10) rffiSL. ^b-a- 

ifel 48 (9.4 mg, 0.014 mmoI,i|Xip 29%)^ ^fco 

FABMS m/z: 695 (M+H)* 

^H NMR (300 MHz, CDCk) 6 ppm: 0.77 (t, J 
= 7.0 Hz, 6H), 1.32 (t, J = 7.0 Hz, 3H), 2.34-2.44 
(m, 4H), 2.56-2.62 (m, 2H), 3.50 (q, J = 7.0 Hz, 
2H), 3.76-3.80 (m, 2H), 3.88 (s, 4H), 5.50 (s, 
2H), 5.54 (s, 2H), 6.12 (s, IH), 6.81-6.85 (m, 
4H), 7.02-7.05 (m, 4H), 7.1 3-7.29. (m, lOH) 

[0122] 

mmm 35:<b-&!i?g 49 

MMmSl Vmh^tzit-^^ 44 (20 mg, 0.034 

mmoI)^7-bh~hU;U (2.0ml) fZ^^L.N,N- 
V>^;U-l,3-7^P/^>v7^> (4,5 U\, 0.057 

mmoi)^j!)D^. m^v 2 msmwLtzo 
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FABMS m/z: 626 (M+3H ) <sup>+ 

<sup>lH mnr (300 MHz, CD CI3 );de ppm: 1.34 (t, J = 7.0 
Hz, 6H ), 3.59 (q, J - 7.0 Hz, 4H ), 3.88 (s, 2H ), 3.89 (s, 
2H ), 5.50 (s, 2H ), 5.54 (s, 2H ),6.15 (s, IH ), 6.75 - 6.86 (m, 
4H ), 7.02 - 7.05 (m, 4H ), 7.13 - 7.29 (m, lOH ) 

[0120] 

Working Example 33: compound 47 

It melted compound 44 (32 mg, 0.057 mmol ) which is 
acquired with Working Example 3 1 in acetonitrile (4.0 ml ), 
30 min it agitated with room temperature including 
N,N,N'-trimethyl ethylenediamine (7,3 ;mu 1, 0.057 mmol ). 

After conventional post-treatment, it refmed with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 47 (15 m.g, 0.023 mmol, yield 55% ). 

FABMS m/z: 653 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 1.83 (s, 6H ), 
2.44 (t, J = 6.1 Hz, 2H ), 3.04 (s, 3H ), 3.78 - 3.81 (m, 2H ), 

3.87 (s, 2H ), 3.89(s, 2H ), 5.15 (s, 2H ), 5.53 (s, 2H ), 6.05 (s, 
IH ), 6.80 - 6.86 (m, 4H ), 7.01 - 7.06 (m, 4H ), 7.1 1 -7.29 (m, 
lOH) 

[0121] 

Working Example 34: compound 48 

It melted compound 44 (27 mg, 0.049 mmol ) which is 
acquired with Working Example 31 in acetonitrile (4.0 ml ), 2 
hours it agitated with room temperature including 
N,N,N'-triethyl ethylenediamine (8.8 ;mu 1, 0.049 mmol ). 

After conventional post-treatment, it refmed with thin layer 

chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 48 (9.4 mg, 0.014 mmol, yield 29% ). 

FABMS m/z: 695 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 0.77 (t, J = 7.0 
Hz, 6H ), 1.32 (t, J = 7.0 Hz, 3H ), 2.34 - 2.44 (m, 4H ), 2.56 - 
2.62 (m, 2H ), 3.50(q, J = 7.0 Hz, 2H ), 3.76 - 3.80 (m, 2H ), 

3.88 (s, 4H ), 5.50 (s, 2H ), 5.54 (s, 2H ), 6.12 (s, IH ), 6.81 - 
6.85(m, 4H ), 7.02 - 7.05 (m, 4H ), 7.13 - 7.29 (m, lOH ) 

[0122] 

Working Example 35: compound 49 

It melted compound 44 (20 mg, 0.034 mmol ) which is 
acquired with Working Example 31 in acetonitrile (2.0 ml ), 2 
hours it agitated with room temperature including N, N- 
dimethyl-1, 3- propanediamine (4.5 ;mu 1, 0.057 mmol ). 

After conventional post-treatment, it refmed with thin layer 
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□TfwuA =90/10) vm^uit^ 

49 (2.9 mg, 0.0030 mmol,J|X¥ 18%)^#fcc 

FABMS m/z: 655 (M+SH)* 

*H NMR (300 MHz, CDCI3) 5 ppm: 1.84-1.90 
(m, 2H), 2.32 (s, 6H), 2.53 (t, J = 6.1 Hz, 2H), 
3.31-3.36 (m, 2H), 3.89 (s, 4H), 5.51 (s, 2H), 
5.54 (s; 2H), 5.94 (s, IH), 6.82-6.84 (m, 4H), 
7.02-7.05 (m, 4H), 7.13-7.31 (m, lOH) 

[0123] 

mmm 36:ib'&4^!i 50 

mmm3\ X*mtltzit^^44 (28 mg, 0.051 
niinol)^7-bh-hU;U (4.0ml) iCJtfilL. 
N,N,N'-KU >^;u-i ,3-::^n / \> (7.5 u 1, 
0.051 mmoO^ilD^. S;ST* 30 ^AfS^k^Ltzo 

a^o^i&a^. $iii^Q^h^*^^-<-(^7ap 

7t->;L.A ;u = 90 / lO) T^flKL.{b-& 

!fel50(8.3mg,0.012mmol, ^m34%)^mZo 
FABMS m/z: 669 (M+3H)* 

^H NMR (300 MHz, CDCI3) 5 ppm: 1.76-1.84 

(m, 8H), 2.25 (t, J = 6.1 Hz,2H), 3.10 (s, 3H), 
3.86-3.88 (m, 6H), 5.52 (s, 2H), 5.54 (s, 2H), 
6.04 (s, IH), 6.82-6,85 (m, 4H), 7.02-7.05 (m, 
4H), 7.13-7.29 (m, lOH) 

[0124] 

3IJI^J31 T^#btlfc<b^^fel44 (32 mg, 0.057 
mmol)^T4zh-h'J;U (4.0ml) lz5§jgL. N-(2- 
T5/X^,fU)^>iU7fNU> (7.5^/1, 0.057 mmol)^ 

1}U^. 30 'n^mmnLtzo 

2^(D^ffiS^.»li^7a^hy^7-<- (^P 
DTt^^uA />^y-;u =95/5)T?ffigL.^b^ife 

51 (5.8 mg, 0.0090 nrniolM^ 21%)^#fco 

FABMS m/z: 681 (M+H)*" 

'H NMR (300 MHz, CDCI3) 6 ppm: 2.50-2.53 
(m, 4H), 2.73 (t, J = 6.1 Hz,2H), 3.25-3.31 (m, 
2H), 3.73-3.76 (m, 4H), 3.89 (s, 4H), 5.51 (s, 
2H), 5.54 (s, 2H), 5.98(s, IH), 6.73 (brs, IH), 
6.82-6.85 (m, 4H), 7.03-7.05 (m, 4H), 7.13-7.30 
(m, lOH) 

[0125] 

mmm 38:<b^ti 52 

SJg0ij31 Ulfbtlfc^b^fel 44 (18 mg, 0.035 
mmol)$T*h-h'J;U (4.0ml) iCjg^L. l-(2. 
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chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 49 (2.9 mg, 0.00 30 mm ol, yield 18% ). 

FABMS m/z: 655 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 1.8 4- 1.90 (m, 
2H ), 2.32 (s, 6H ), 2.53 (t, J = 6.1 Hz, 2H ), 3.31 - 3,36 (m, 
2H ), 3.89 (s, 4H ), 5.51(s, 2H ), 5.54 (s, 2H ), 5.94 (s, IH ), 
6.82 - 6.84 (m, 4H ), 7.02 - 7.05 (m. 4H ), 7.13 - 7.31 (m, 
lOH) 

[0123] 

Working Example 36: compound 50 

It melted compound 44 (28 mg, 0.051 nmiol ) which is 
acquired with Working Example 31 in acetonitriie (4.0 ml ), 
30 min it agitated with room temperature including 
N,N,N'-trimethyl-l, 3- propanediamine (7.5 ;mu 1, 0.051 
mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 50 (8.3 mg, 0.012 mmol, yield 34% ). 

FABMS m/z: 669 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 1.76-1.84 (m, 
8H ), 2.25 (t, J = 6.1 Hz,2H ), 3.10 (s, 3H ), 3.86 - 3.88 (m, 
6H ), 5.52 (s, 2H ), 5.54(s, 2H ), 6.04 (s, IH ), 6.82 - 6.85 (m, 
4H ), 7.02 - 7.05 (m, 4H ), 7.13 - 7.29 (m, lOH ) 

[0124] 

Working Example 37: compound 5 1 

It melted compound 44 (32 mg, 0.057 mmol ) which is 
acquired with Working Example 3 1 in acetonitriie (4.0 ml ), 
30 min it agitated with room temperature including N- (2 
-aminoethyl ) morpholine (7.5 ;mu 1, 0.057 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 95 / 5 ), acquired 
compound 51 (5,8 mg, 0,0090 mmol, yield 21% ). 

FABMS m/z: 681 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.50-2.53 (m, 
4H ), 2.73 (t, J = 6.1 Hz,2H ), 3.25 - 3.31 (m, 2H ), 3.73 - 3.76 
(m, 4H ), 3.89(s, 4H ), 5.51 (s, 2H ), 5.54 (s, 2H ), 5.98 (s, 
IH ), 6.73 (brs, IH ), 6.82 - 6.85 (m, 4H ), 7.03 - 7.05(m, 
4H ), 7.13- 7.30 (m,10H) 

[0125] 

Working Example 38: compound 52 

It melted compound 44 (1 8 mg, 0.035 mmol ) which is 
acquired with Working Example 3 1 in acetonitriie (4.0 ml ), 
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7Syx^;U)ePUv> (4.2 //I, 0.035 nmiol)^ 
*D^. EST* 30 ^j^ftlltif Ufco 

nt-)i^A f^^y-ji = 90 / 10) T^HISL. it-t 

^ 52 (13 mg, 0.019 mmol,ilX¥ 54%)^fSfco 

FABMS m/z: 665 (M+H)^ 

NMR (300 MHz, CDCI3) 5 ppm: 1.82 (m, 
4H), 2.57 (m, 4H), 2.82 (t, J =6.2 Hz, 2H), 3.29 
(m, 2H), 3.89 (s, 4H), 5.51 (s, 2H), 5.54 (s, 2H), 
5.99 (s, IH), 6.71 (brs, IH), 6.81-6.85 (m, 4H), 
7.03-7.05 (m, 4H), 7.13-7.29 (m, lOH) 

[0126] 

mmm 39:it^^ 53 

^J6^«J31 Vnh:>tltzit'^^ 44 (18 rag, 0.033 
mmo\)^T'^h^hV)i^ (2 ml) lCitgL.N-(3- 
•7Sy3^ne;U)^>fU7t>iJ> (4.7// 1, 0.033 mmol) 

D7^;uA ;b = 95 / 5)Trffii?L. ^b^ifei 

53 (2.8 mg, 0.0040 mmol,i|Xip 17%)^^|fco 

FABMS m/z: 695 (M+H)^ 

'H NMR (300 MHz, CDCI3) 6 ppm: 1.86-1.94 
(m, 2H), 3.30-3.38 (m, 4H), 2.58-2.64 (m, 2H), 
3.32-3.38 (m, 2H), 3.84-3.89 (m, 8H), 5.52 (s, 
2H), 5.54 (s, 2H), 5.96 (s, IH), 6.81-6,84 (m, 
4H), 7.02-7.05 (m, 4H), 7.13-7.32(m, lOH), 8.66 
(brs, IH) 

[0127] 

40:^k^1^ 54 

II!£<?'J31 T*^#^>tLfc<b'&4^44 (20 mg, 0.036 
mmol)^ N,N-Vpf^;U;^;U ATSK (1 ml) [CJt 
^L.4-:;D^^>vyU-7 = >Jg^:^ (8.0 mg, 
0.036 Tnmo])^mX. Mi^V 1 mfSi^WLtzo 

':&n(o'^mm'^.mm<7o^ho^^y^- (^p 

□Tfx^UA ;U - 95 / 5)T'flSL. it^^ 

54(1.2mg,0.0020mmol,ij3i$5%) ^^fco 

FABMS m/z: 738 (M+2H)'' 

'H NMR (300 MHz, CDCI3) d ppm: 3.89 (s, 
4H), 4.41 (d, J = 5.5 Hz, 2H),5.51 (s, 2H), 5.54 
(s, 2H), 6.00 (s, IH), 6.37 (brs, IH), 6.82-6.85 
(m,4H), 7.03-7.13 (m, 4H), 7.15-7,56 (m, 14H) 

[0128] 

^JS<51j41:-(b^Jfel55 
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30 min it agitated with room temperature 1 - including (2 
-aminoethyl ) pyrrolidine (4.2 ;mu 1, 0.035 mmol ). 

After conventional post-treatment, it refmed with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 52 (13 mg, 0.019 mmol, yield 54% ). 

FABMS m/z: 665 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 1.82 (m, 4H ), 
2.57 (m, 4H ), 2.82 (t, J =6.2 Hz, 2H ), 3.29 (m, 2H ), 3.89 (s, 
4H ), 5.51 (s, 2H ),5-54 (s, 2H ), 5.99 (s, IH ), 6.71 (brs, IH ), 
6.81 - 6.85 (m, 4H ), 7.03 - 7.05 (m, 4H ), 7.13 - 7.29(m, 
lOH) 

[0126] 

Working Example 39: con5)ound 53 

It melted compound 44 (18 mg, 0.033 mmol ) which is 
acquired with Working Example 3 1 in acetonitrile (2 ml ), 2 
hours it agitated with room temperature including N- (3 
-aminopropyl ) morphoHne (4.7 ;mu 1, 0.033 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 95 / 5 ), acquired 
compound 53 (2.8 mg, 0,0040 mmol, yield 17% ). 

FABMS m/z: 695 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 1.86-1.94 (m, 
2H ), 3.30 - 3.38 (m, 4H ), 2.58 - 2.64 (m, 2H ), 3.32 - 3.38 
(m, 2H ),3.84 - 3.89 (m, 8H ), 5.52 (s, 2H ), 5.54 (s, 2H ), 5.96 
(s, IH ), 6.81 - 6.84 (m, 4H ), 7.02 - 7.05(m, 4H ), 7.13 - 7.32 
(m, lOH), 8.66 (brs, IH) 

[0127] 

Working Example 40: compound 54 

It melted compound 44 (20 mg, 0.036 mmol ) which is 
acquired with Working Example 31 in N, N- 
dimethylformamide (1 ml ), 1 hour it agitated with room 
temperature 4 -bromo benzylamine acetate including (8.0 mg, 
0.036 mmol ), 

After conventional post-treatment, it refmed with thin layer 
chromatography (chloroform /methanol = 95 / 5 ), acquired 
compound 54 (1.2 mg, 0.0020 mmol, yield 5% ). 

FABMS m/z: 738 (M+2H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 3.89 (s, 4H ), 
4.41 (d, J = 5.5 Hz, 2H ), 5.51 (s, 2H ), 5.54 (s, 2H ), 6.00 (s, 
IH ), 6.37 (brs, IH ),6.82 - 6.85 (m,4H ), 7.03 - 7.13 (m, 4H ), 
7.15-7.56 (m, 14H ) 

[0128] 

Working Example 41 : compound 55 
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m^m3\ T'^#btlt-^b•&^^ 44 {33 mg, 0.059 

mmol)$T-trh-hU;U (4.0ml) (Z}i<SL. t"^ 
□ -;UT^> (8.0/^1, 0.059 inmol)^ JlD^. MS 

□7^;uA /y^y-;u =90/io) rUML.fc^ 

Jfel 55 (3.5 mg, 0.0050 mmol,J|X^ 12%)^?|fcp 

FABMS ixi/z: 702 (M+H)"" 

•H NMR (300 MHz, CDCI3) 5 ppm: 3.89 (s, 
4H), 4.34 (d, J = 5.5 Hz, 2H),5.51 (s, 2H), 5.54 
(s, 2H), 6,04 (s, IH), 6.08 (s, 2H), 6.31 (brs, 
lH),6.80-6.84 (m, 3H), 7.02-7.06 (m, 4H), 
7.13-7.16 (m, 4H), 7.18-7.35 (m, lOH) 

[0129] 

Mt&m 31 V^htltzit-k^ 44 (43 .mg, 0.077 
mmol)^7-tzh-hU;U (3.0ml) IC>i^U 
7?'j;UT5> (6.8 //I, 0.077 mmol)^ JdP^. 
T'30^^PHl«lfLfro 

m'^(D'^mwik.mm<p^^h<f3y^- (^p 

P7f>>iUA =98/2)T'*|g{L.<b^fel 
56 (2.2 mg, 0.0040 mmoi,l|X¥ 7.0%) ^ ^fco 

FABMS m/z: 648 (M+H)* 

*H NMR (300 MHz, CDCI3) 6 ppm: 3.88 (s, 

4H), 4.43-4.44 (m, 2fT), 5.51 (s, 2H), 5.54 (s, 
2H), 6.15 (s, IH), 6.27 (brs, IH), 6.35-6.38 (m, 
2H), 6.82 (d, J = 8.5 Hz, 4H), 7.03 (d, J = 8.5 Hz, 
4H), 7.12-7.32 (m, lOH), 7.42-7.44 (m, IH) 

[0130] 

^S6^J 43:^b^1^g 57 

Ilj5g^j31 -Cl#btlfr^b"&!t^ 44 (16 mg, 0.029 
.mmol)^7-izh:::h'J;U (4.0ml) lc5t«|L. 4-(2- 
TS/x^;U):7xy— ;U (4.0 mg, 0.029 mmol) 
^*P^. SS-C 30 'AmmWLtzo 

PTfWUA =90/10) T'ffiSL. ^b^ 

Jfe) 57 (3.0 mg, 0.0040 mmol,l|X^ U%)^%tzo 

FABMS m/z: 688 (M+H)^ 

^H NMR (300 MHz, CDCI3) 6 ppm: 2.93(t, J = 
7.1 Hz, 2H), 3.45-3.47 (m, 2H), 3.89 (s, 4H), 4.85 
(brs, IH), 5.50 (s, 2H), 5.53 (s, 2H), 6.03 (s, IH), 
6.11 (brs, IH), 6.79-6.84 (m, 4H), 7.02-7.07 (m, 
4H), 7.09-7.29 (m,14H) 

[0131] 
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It melted compound 44 (33 mg, 0.059 mmol ) which is 
acquired with Working Example 31 in acetonitrile (4.0 ml ), 
30 min it agitated with room temperature tf ^ including □ 
— jpl 1 amine (8.0 ;mu 1, 6.059 mmol ). 

After conventional post-treatment, it refmed with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 55 (3.5 mg, 0.0050 nmiol, yield 12% ). 

FABMS m/z: 702 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 3.89 (s, 4H ), 
4.34 (d, J = 5.5 Hz, 2H ), 5.51 (s, 2H ), 5.54 (s, 2H ), 6.04 (s, 
IH ), 6.08 (s, 2H ),6.31 (brs, IH ), 6.80 - 6.84 (m, 3H ), 7.02 - 
7.06 (m, 4H ), 7.13 - 7.16 (m, 4H ), 7.18 - 7.35(m, lOH ) 

[0129] 

Working Example 42: compound 56 

It melted compound 44 (43 mg, 0.077 nimol ) which is 
acquired with Working Example 3 1 in acetonitrile (3.0 ml ), 
30 min it agitated with room temperature including furfuryl 
amine (6.8 ;mu 1, 0,077 nmiol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 9 8/2 ), acquired 
compound 56 (2.2 mg, 0.0040 mmol, yield 7.0% ). 

FABMS m/z: 648 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 3.88 (s, 4H ), 
4.43 - 4.44 (m, 2H ), 5.51 (s, 2H ), 5.54 (s, 2H ), 6.15 (s, IH ), 
6.27(brs, IH ), 6.35 - 6.38 (m, 2H ), 6.82 (d, J = 8.5 Hz, 4H ), . 
7.03 (d, J = 8.5 Hz, 4H ), 7.12 - 7.32 (m, lOH ), 7.42 - 7.44 
(m, IH ) 

[0130] 

Working Example 43: compound 57 

It melted compound 44 (16 mg, 0.029 mmol ) which is 
acquired with Working Example 3 1 in acetonitrile (4.0 ml ), 
30 min it agitated with room temperature 4 - including (2 
-aminoethyl ) phenol (4.0 mg, 0.029 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 1 0 ), acquired 
compound 57 (3.0 mg, 0.0040 mmol, yield 11%). 

FABMS m/z: 688 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.93 (t, J = 7.1 
Hz, 2H ), 3.45 - 3.47 (m, 2H ), 3.89 (s, 4H ), 4.85 (brs, IH ), 
5.50 (s, 2H ), 5.53(s, 2H ), 6.03 (s, IH ), 6. 1 1 (brs, IH ), 6.79 
- 6.84 (m, 4H ), 7.02 - 7.07 (m, 4H ), 7.09 - 7.29 (m,14H ) 

[0131] 
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4A:it^m 58 

mmm3\ T'#btlfc<b^^^44 (37 mg, 0.067 
mmol)^T-lzh-hU;U (4.0ml) lC?SSL.2-(2- 
y^;UTS>^x^;U)e''J v> (9.3 // 1, 0.067 

□7l>;UA =90/10) T'^SfL. -(b-^ 

Jfe 58 (12 mg, 0.017 imnol,i|X¥ 34%)$'#fco 

FABMS m/z: 689 (M+SH)" 

NMR (300 MHz, CDCI3) 5 ppra: 3.10 (s, 
3H), 3.21 (t, J = 7.2 Hz, 2H),3.88 (s, 2H), 3.89 (s, 
2H), 4.08-4.16 (m, 2H), 5.51 (s, 2H), 5.54 (s, 
2H), 6.08 (s, IH), 6.82-6.87 (m, 5H), 7.03-7.07 
(m, 5H), 7.13-7.29 (m, lOH), 7.53-7.59 (m, IH), 
8.40-8.42 (m, IH) 

[0132] 

mmm ^sAt^m 59 

mmm3i vmh>^tzit'B^u (ia mg, 0.043 

mmol)^T-tzK-hU;U (4.0ml) iCjgJgL. 2-(2- 
T^yji^)l^)t:V^J>ly (5.2 /il, 0.043 mmoI)^ilD 

□Th^uA /y^y-;u =90/10) -effi^L.^b^ 

ifej 59 (7.4 mg, 0.01 1 mmol, i|X^ 34%)^|ifco 

FABMS m/z: 673 (M+H)^ 

'H NMR (300 MHz, CDCI3) (5 ppm: 3.18 (t, J 
= 6.3 Hz, 2H), 3.64-3.70 (m,2H), 3.88 (s, 4H), 
5.50 (s, 2H), 5.53 (s, 2H), 6.04 (s, IH), 6.81-6.84 
(m, 4H), 7.01-7.05 (m, 4H), 7.13-7.29 (m, 12H), 
7.60-7.68 (m, IH), 8.59-8.61 (m, IH) 

[0133] 

mm A^'.\t^% 60 6i 

2,3-ex(:;a^>^;u)-5,8-v;^h+v+y+i^U 

> (100 mg, 0.27 mmoI)^7-bh-h'j;L/ (50 ml) 
l~?iSL. 4--5?5;u:7xy — ;U (143 mg, 0.67 
mmol)Ri;gi^:t)UOA (75 mg, 0.54 mmol) ^ 

(^□Q7f^;UA l:^^J—}\y = 98 / 2)T'?tML. 

2,3-ex(4-^7S;u:7x-;u:i-+v>T;u).5,8-v->« 

h+v + y+1^"'J>(l5l mg, 0.24 mmol,i|X* 

88%)^^»fce 

FABMS m/z: 639 (M+H)"" 

^H NMR (300 MHz, CDCI3) (5 ppm: 1.63 (s, 
12H), 4.04 (s, 6H), 5.57 (s, 4H), 6.83-6.87 (m. 
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Working Example 44: confound 58 

It melted compound 44 (37 mg, 0.067 mmol ) which is 
acquired with Working Example 31 in acetonitrile (4.0 ml ), 2 
hours it agitated with room temperature 2 - including (2 
-methylamino ethyl) pyridine (9.3 ;mu 1, 0.067 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 58 (12 mg, 0.017 mmol, yield 34% ). 

FABMS m/z: 689 (M+3H ) <sup>H- 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 3.10 (s, 3H ), 
3.21 (t, J = 7.2 Hz, 2H ), 3.88 (s, 2H ), 3.89 (s, 2H ), 4.08 - 
4.16 (m, 2H ), 5.51(8, 2H ), 5.54 (s, 2H ), 6.08 (s, IH ), 6.82 - 
6.87 (m, 5H ), 7.03 - 7.07 (m, 5H ), 7.13 - 7.29 (m, lOH ),7.53 
- 7.59 (m, IH ), 8.40 - 8.42 (m, IH ) 

[0132] 

Working Example 45: compound 59 

It melted compound 44 (24 mg, 0.043 mmol ) which is 
acquired with Working Example 3 1 in acetonitrile (4.0 ml ), 
30 min it agitated with room temperature 2 - including (2 
-aminoethyl ) pyridine (5.2 ;mu 1, 0.043 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 59 (7.4 mg, 0.01 1 mmol, yield 34% ). 

FABMS m/z: 673 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 3.18 (t, J = 6.3 
Hz, 2H ), 3.64 - 3.70 (m,2H ), 3.88 (s, 4H ), 5.50 (s, 2H ), 
5.53 (s, 2H ), 6.04(s, IH ), 6.81 - 6.84 (m, 4H ), 7.01 - 7.05 
(m, 4H ), 7.13 - 7.29 (m, 12H ), 7.60 - 7.68 (m, IH ),8.59 - 
8.61 (m, IH ) 

[0133] 

Working Example 46: compound 60 and compound 61 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (50 
ml ),ovemight it agitated with room temperature 4 -cumyl 
phenol (143 mg, 0.67 mmol ) and including the potassium 
carbonate (75 mg, 0.54 mmol ). 

After conventional post-treatment, it refined with silica gel 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(4 -cumyl phenyl oxy methyl ) - 5 and 8 -dimethoxy 
quinoxaline acquired (151 mg, 0.24 mmol, yield 88% ). 

FABMS m/z: 639 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 1.63 (s, 12H ), 
4.04 (s, 6H ), 5.57 (s, 4H ), 6.83 - 6.87 (m, 4H ), 7.03 -7.06 



Page 64 Paterra Instant MT Machine Translation 



JP2000309578A 



2000-11-7 



4H), 7.03-7.06 (m, 4H), 7.09(s, 2H), l.\2-121 
(m, 10H)±IBT'^#bHfc 2,2>-\l7.{A-0^}\^yji 

(30 mg, 0.047 niinol)^7-trh~hU;U (5.0 ml)i: 
7K (1.0 ml)CD;I^>§JIlZ>i(gL. 5gS-T>^ 
-'t7A-tr'J'!7A(IV) (64 mg, 0.12 mm6l)^iD^ 

Ji^CD^i&S^, ;ljjei^«ty^b^J|^3 60 (46 mg, 
0.077 mmol)^^#fco 

FABMSm/z:611 (M+SH)" 

[0134] 

±IS'e^Sb4^tr^b^^t& 60 (46 mg, 0.077 mmol) 
^T-lzh-hU;U (5 ml) lC?§jgL.N,N-vy5^ 
;UX5^b>vT5> (8.3 //I, 0.077 mmoO^iP 
^.ES-C 30^^Pa}tJ*Lfco 

a^(D^fflS^.»Ii^n-7h^'*7^>r- (^P 
□TfWUA />^y-;i/ =90/10) -cffiSL.^k^ 
!Bg 61 (14 mg, 0.020 mmol,i|X^ 44%)^ fSfcp 

FABMS m/z: 697 (M+SH)" 

NMR (300 MHz, CDCI3) S ppm: 1.63 (s, 
12H), 2.29 (s, 6H), 2.64 (t, J= 6.1 Hz, 2H), 
3.22-3.27 (m, 2H), 5.52 (s, 2H), 5.55 (s, 2H), 
5.99 (s, IH), 6.78 (brs, IH), 6.78-6.83 (m, 4H), 
7.07-7.10 (m, 4H), 7.15-7.25 (m,10H) 

[0135] 

mmm AiAt^vi^ ei Risit^^ 63 

2,3.ex(7fa^pt:5F;u)-5,8-vyh^v^/+itU 
> (100 mg, 0.27 mmoI)^7-bh~h'J;U (100 
ml) lCJtjj|L.p-tKP+v^>y:7x>'> (134 
mg,0.67mmol)&lKi^K*'j'^7A (120 mg, 0.8.1 
mmol)^iD^E;ST*-Bftitl$Lfco 

(>7nn7^;uA ;u = 98 / 2)vmWiL. 

2,3- If X (4- > 7 ;u 37 X - ;u V ;^ 5^ 
;U)-5,8-v>h+v+y+-tl-'J> (121 mg, 0.20 
mmol,ilX$ 73%)^^#fcp 

FABMS m/z: 611 (M+H)* 

*H NMR (300 MHz, CDCI3) 5 ppm: 4.09 (s, 

6H), 5.69 (s, 4H), 7.00-7.05 (m, 4H), 7.11 (s, 
2H), 7.43-7.48, (m, 4H), 7.53-7.59 (m, 2H), 
7.70-7.73(m,4H), 7.75-7.80 (m, 4H) 

[0136] 

±tivmi^fz 2,3-tfX(4-'OvV;u:7x-/U 
;r+vpt5^;u)-5,8-v/h^v^/+i^-'J> (73 

mg, 0.12 mmol) $7-feh-KU;L- (30 mI).7K 



(m, 4H ), 7.09 (s, 2H ), 2 and 3 -bis where it acquires at 7.12 - 
7.27 (m, lOH )descriptioiis above (4 -cumyl phenyl oxy 
methyl ) - 5 and 8 -dimethoxy quinoxaline acetonitrile (5.0 
ml ) with it melted the(30 mg, 0.047 mmol ) in mixed solvent 
of water (1 .0 ml ), 2 hours it agitated with room temperature 
including dianmionium ceriimi nitrate (IV ) (64 mg, 0.1 2 
nmiol ). 

compound 60 (46 mg, 0.077 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 61 1 (M+3H ) <siq»+ 

[0134] 

It melted compound 60 (46 mg, 0.077 mmol ) which is 
acquired at description above in the acetonitrile (5 ml ), 30 
min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (8.3 ;mu 1, 0.077 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroft)rm /methanol = 90 / 1 0 ), acquired 
compound 61 (14 mg, 0.020 mmoi, yield 44% ). 

FABMS m/z: 697 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 1 .63 (s, 12H ), 
2.29 (s, 6H ), 2.64 (t, J= 6.1 Hz, 2H ), 3.22 - 3.27 (m, 2H ), 
5.52 (s, 2H ), 5.55(s, 2H ), 5.99 (s. IH ), 6.78 (brs, IH ). 6.78 
- 6.83 (m, 4H ), 7.07 - 7.10 (m, 4H ), 7.15 - 7.25 (m,10H ) 

[0135] 

Working Example 47: compound 62 and compound 63 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (100 
mi ),ovemight it agitated with room temperature p- hydroxy 
benzophenone (134 mg, 0.67 mmol ) and including the 
potassium carbonate (120 mg, 0.81 mmol ). 

After conventional post-treatment, it refined with silica gel 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(4 -benzoyl phenyl oxy methyl ) - 5and 8 -dimethoxy 
quinoxaline acquired (121 mg, 0.20 mmol, yield 73% ). 

FABMS m/z: 61 1 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.09 (s, 6H ), 

5.69 (s, 4H ), 7.00 - 7.05 (m, 4H ), 7.1 1 (s, 2H ), 7.43 - 
7.48,(m, 4H ), 7.53 - 7.59 (m, 2H ), 7.70 - 7.73 (m,4H ), 7.75 - 
7.80 (m, 4H) 

[0136] 

2 and 3 -bis where it acquires at description above (4 -benzoyl 
phenyl oxy methyl ) - 5 and 8-dimethoxy quinoxaline 
acetonitrile (30 ml ), water (6.0 ml ) and it melted (73 mg, 0.1 
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(6.0 ml)Si;v^nP/^> (3.0 ml)(D;g^>tji 
lC>§filL.f^M-T>^-^A-lr'J^A(IV) 
(164 mg, 0.30 mmol)$-iD^MSr* 2 BtfeltS^f L 

ii^iiwcfcy^b^jfei ei (si mg, 

0.088 mmol)^ ?ifco 
FABMS m/z: 583 (M+SHf 
[0137] 

±t^X^m^^fzit'^^ 62 (29 mg, 0.050 mmol) 
^T-tzh-hU;U (5.0 ml) lC^§^L.N,N-VJ?t:5i 
;L.X^b>vTS> (5.5 //I, 0.050 mmoO^JjD 

a^0^fflLa^.»)i^p^h^"^^:7^- (^n 

□7t^;UA /p^^zy— ;u =90/10) rftSJL.^b^ 
l^g 63 (8.0 mg, 0.012 mmol, JR^ 24%)$-^|fco 

FABMS m/z: 667 (M+H)*" 

NMR (300 MHz, CDCI3) <5 ppm: 2.30 (s, 
6H), 2.65 (t, J = 6.0 Hz, 2H),3.24-3.29 (m, 2H), 
5.66 (s, 2H), 5.68 (s, 2H), 6.03 (s, IH), 6.75 
(brs,lH), 6.98-7.01 (m, 4H), 7.44-7.48 (m, 4H), 
7.54.7.59 (m, 2H), 7.70-7.73(m, 4H), 7.77-7.80 
(m, 4H) 

[0138] 

mmm 48:^b^ti 64 Risit^m es 

2,3-tx(:?nqEy^;u)-5,8-v>h^v^y+1^-U 

> (100 mg, 0.27 mmol)^7-tlh-h'J;U (50 ml) 
lZ^mU4-yj:y^zyyj:J—)\^ (127 mg, 0.67 
mmol)SO^R^:^)'J'^7A (75 mg, 0.54 mmol, 
2.0 eq) iiUT.'Mi^V-^mnUzo 

(^□□Tfx^uA /y^y— ;u =98 / 2)-ellSL. 

2,3-t^X(4-:7xy^v37x-;U^+v;^5^;U)-5,8- 
v/h+v+y^-9-U> (121 mg, 0.21 mmol,iR 

m 78%)^^lfco 

FABMS m/z: 587 (M+H)"" 

'H NMR (300 MHz, CDCI3) d ppm: 4.08 (s, 
6H), 5.60 (s, 4H), 6.90-6.93 (m, 12H), 7.00-7.08 
(m, 4H), 7.27-7.32 (m, 4H) 

[0139] 

±fST:1#bn/c 2,3-eX(4-7xy:^-v>'x-;U:7f- 
4^vy^jU).5,8-v>h+v+y^-tfU> (30 mg, 
0.051 mmol)^T-trh-hU;U (5.0 ml)<k7K (1.0 

-trUOA(IV) (56 mg, 0.10 mmo\)^1}U^'MimX^ 

30 '^rm^Ltzo 
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2 mmol ) in mixed solvent of dichloromethane (3.0 ml ), 2 
hours it agitated with room temperature including 
diammonium cerium nitrate (IV ) (164 mg, 0. 30 mm ol ). 

compound 62 (51 mg, 0.088 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 583 (M+3H ) <sup>+ 

[0137] 

It melted compound 62 (29 mg, 0.050 mmol ) which is 
acquired at description above in the acetonitrile (5.0 ml ), 1 
hour it agitated with room temperature including N, N- 
dimethyl ethylenediamine (5.5 ;mu 1, 0.050 mmol ). 

After conventional post-treatment, it refmed with thin layer 
chromatography (chloroform /methanol = 90 / 1 0 ), acquired 
compound 63 (8.0 mg, 0.012 nmiol, yield 24% ). 

FABMS m/z: 667 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.30 (s, 6H ), 
2.65 (t, J = 6.0 Hz, 2H ), 3.24 - 3.29 (m, 2H ), 5.66 (s, 2H ), 
5.68 (s, 2H ), 6.03(s, IH ), 6.75 (brs,lH ), 6.98 - 7,01 (m, 
4H ), 7.44 - 7.48 (m, 4H ), 7.54 - 7.59 (m, 2H ), 7.70 -7.73 (m, 
4H ), 7,77 - 7.80 (m, 4H ) 

[0138] 

Working Example 4.8: compound 64 and compound 65 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (50 
ml ),ovemight it agitated with room temperature 4 -phenoxy 
phenol (127 mg, 0.67 mmol ) and including the potassium 
carbonate (75 mg, 0.54 mmol, 2.0 eq ). 

After conventional post-treatment, it refmed with silica gel 
chromatography (chloroform /methanol =9 8/2 ), 2 and 3 -bis 
(4 -phenoxy phenyl oxy methyl ) - Sand 8 -dimethoxy 
quinoxaline acquired (121 mg, 0.21 mmol, yield 78% ). 

FABMS m/z: 587 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.08 (s, 6H ), 
5.60 (s, 4H ), 6.90 - 6.93 (m, 12H ), 7.00 - 7.08 (m, 4H ), 7.27 
-7.32 (m, 4H ) 

[0139] 

2 and 3 -bis where it acquires at description above (4 
-phenoxy phenyl oxy methyl ) - 5 and 8-dimethoxy 
quinoxaline acetonitrile (5.0 ml ) with it melted (30 mg, 0.051 
mmol ) in mixed solvent of water(1.0 ml ), 30 min it agitated 
with room temperature including diammonium cerium nitrate 
(IV)(56mg, 0.1 Ommol ). 
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fflS(D^fflia^. SSSlCcty^b^iga 64 (17 mg, 
0.031 mmol)^^|fco 

FABMS m/z: 557 (M+H)*" 

[0140] 

±ie-eflb+lfc^b#tl 64 (17 mg, 0.031 mmol) 
^7izh-K'J;U (2.0 ml) ICJt^L. N,N-vj?^^ 
JUX^'U^vTH^ (3.8 //I, 0.031 mmoI)^to 

7L. EST* 15 '^fmnuzo 

□TfwuA />$y-"ju =90/10) ■e|IS!U<b-& 

!fe 65 (7.4 mg, 0.012 mmol, lR¥ 34%)^?|fco 
FABMS m/z: 643 (M+H)" 

'H NMR (300 MHz, CDCI3) 5 ppm: 2.30 (s, 

6H), 2,65 (t, J = 6.0 Hz, 2H),3.23-3.28 (m, 2H), 
5.56 (s, 2H), 5.58 (s, 2H), 6.00 (s, IH), 6.70 
(brs,lH), 6.91-6,94 (m, 14H), 7.02-7.08 (m, 2H), 
7.27-7.33 (m, 2H) 

[0141] 

66 ^mt-^^ 67 

h^>x-4-tKn + vX^;U'<> (i.o g, 5.0 

mmoO^X^y— (150 ml)|l?§®L. 10% 
^v't^A^S (100 rag)$to^.7KM#HStT 

SIC*I7^. -b^^h^iSL. 5?iS^SSiKJt 
L. a^feiSI^ 4-^x^'^-^;L.:7xy-;u (870 mg, 

4.4 mmol, liX¥ 88%)$•^|/i:o 

^H NMR (300 MHz, CDCI3) 5 ppm: 2.80-2.88 
(m, 8H), 6.73-6.76 (m, 2H), 7.02-7.15 (m, 2H), 
7.17-7.30 (m,5H) 

[0142] 

2,3-t'x(:fa^y5^;u)-5,8-v-?ih^v+y+-y-'J 

> (100 mg, 0.27 mmol)^T-lzh-h'JJU (50 ml) 
(C>ifl?L.±fBTl#btLfc 4-7'x:t>^;U7'x/- 
;U (134 mg, 0.67 mmol)^^i;^M*U'^7 A (75 
mg , 0.54 mmol)^ Jia^M;ST*-5ftiti$Lfco 



(^□□7t>;uA //^^y-yu = 98 / 2)-emiSL> 
2,3- e X (4--7 X ^> ^ ;u :7 X n ;L/ V y ^ 

;U)-5,8-VP^h+v+y^1i-'J> (108 mg, 0.18 
mmol,l|Xi? 66%)^#fco 

FABMS m/z: 611 (M+H)* 

*H NMR (300 MHz, CDCI3) S ppm: 2.80-2.87 
(m, 8H), 4.07 (s, 6H), 5.57 (s, 4H), 6.72-6.77 (m, 
2H), 6.85-6.89 (ra, 4H), 6.95-7.07 (m, 5H), 
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compound 64 (17 mg, 0.0 31 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 557 (M+H ) <sup>+ 

[0140] 

It melted compound 64 (17 mg, 0.0 31 mmol ) which is 
acquired at description above in the acetonitrile (2.0 ml ), 1 5 
min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (3.8 ;mu 1, 0.0 31 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 1 0 ), acquired 
compound 65 (7.4 mg, 0.012 mmol, yield 34% ). 

FABMS m/z: 643 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.30 (s, 6H ), 
2.65 (t, J = 6.0 Hz, 2H ), 3.23 - 3.28 (m, 2H ), 5.56 (s, 2H ), 
5:58 (s, 2H ), 6.00(8, IH ), 6,70 (brs,lH ), 6.91 - 6.94 (m, 
14H ), 7.02 - 7.08 (m, 2H ), 7.27 - 7.33 (m, 2H ) 

[0141] 

Working Example 49: compound 66 and compound 67 

It melted trans-4- hydroxy stilbene ( 1 .0 g, 5.0 mmol ) in 
ethanol (150 ml ), 2 hours it agitated with the room 
temperature under hydrogen atmosphere including 10% 
palladium-carbon (100 mg ). 

After reaction termination, celite filtration it did, 
concentration and drying did filtrate, acquired crude product 
4- phenethyl phenol (870 mg, 4.4 mmol, yield 88% ). 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.80-2.88 (m, 
8H ), 6.73 - 6.76 (m, 2H ), 7.02 - 7.15 (m, 2H ), 7.17 - 7.30 
(m,5H) 

[0142] 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (50 
ml ),ovemight it agitated with room temperature 4 -phenethyl 
phenol where it acquires atdescription above (134 mg, 0.67 
mmol ) and including potassium carbonate (75 mg , 0.54 
mmol ). 

After conventional post-treatment, it refined with silica gel 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(4 -phenethyl phenyl oxy methyl ) - 5and 8 -dimethoxy 
quinoxaline acquired (108 mg, 0.1 8 mmol, yield 66% ). 

FABMS m/z: 611 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.80-2.87 (ra, 
8H ), 4.07 (s, 6H ), 5.57 (s, 4H ), 6.72 - 6.77 (m, 2H ), 6.85 - 
6.89(m, 4H ), 6.95 - 7.07 (m, 5H ), 7.12 - 7.20 (m, 5H ), 7.23 - 
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7.12- 7.20 (m, 5H), 7.23-7.30 (m, 4H) 
[0143] 

±IBlr^Sbnfc 2,3-t=X(4■.3^x:^^;^77x-;^ 
:*-+vpt5^;i/)-5,8-vJ)«h^v+y+-t^'J> (39 
mg, 0,064 mmol)^7-tzh^hU;i- (30 mI)t7K 
(6.0 m\)(D}R'^mmZ)§mL.im^Tly=E- 
'^7A-feU0A(rV) (88 mg, 0.16 mmoO^jD^M 
;aT*30^^FB^jt^tLtco 

ii^O^jaS^. iliiilZcty^k^Jt^g 66 (44 mg, 

0.077 mmol)^ #fco 
FABMS m/z: 683 (M+3H)^ 
[0144] 

±IET*»b*Lfr^b^1& 66 (44 mg, 0.077 mmol) 
^7-feh-hU;U (4.0 ml) lC>tPL.N,N-vyT 
;L/X5^b>v7^> (8.3 /il, 0.077 mmol)$SP 

aScDa5!iSS.»li^7PTh^''^:7>r- (^n 
□7tx;uA /pt^^y— ;u =90/10) irSSSlL.lb^ 

1^ 67 (4.3 mg, 0.0060 mmol,l|X^ 9.4%)^ ^y^c 

FABMS m/z: 667 (M+H)* 

*H NMR (300 MHz, CDCI3) <5 ppm: 2.30 (s, 
14H), 2.64 (t, J = 6.0 Hz, 2H),3.2 1-3.25 (m, 2H), 
5.53 (s, 2H), 5.56 (s, 2H), 5.99 (s, IH), 6.70 
(brs,lH), 6.83-6.86 (m, 4H), 7.03-7.06 (m, 4H), 

7.13- 7.29 (m, lOH), 

[0145] 

mmm so-.it^^ 68 

2,3-dX(7^P^.?^^;U)-5,8-vyK^v+y+itU 
>(38 mg, 0.10 mmol)^T-trh— hU^KlO ml)IZ 
?ifSL.4-^>v;U:t4Fv:7xy->lU(41 mg, 
0.20 mmoI)&i;jtS*'J'^7 A(28 mg, 0.20 
mmoO^AD^SSTM BtFelif if Lfco 

;fN;UA/^^y— ;U=98/2)-eSSL.2,3-eX(4-^ 
>v>/U:f:^v7xii;U;j-+vy5^>iU)-5,8-vyh+ 
v+y^-9-U>(45 mg,ilX* 13%)^mzo 

FABMS m/z:615(M+H)^ 

'H NMR (300 MHz, CDCI3) <5 ppm: 4.06 (s, 
6H), 4.98 (s, 4H), 5.54 (s, 4H), 6.75-6.95 (m, 
8H), 7.04 (s, 2H), 7.25-7.40 (m, lOH) 

[0146] 

±ffiT^#b^xyr 2,3-t*X(4-^>v;U7h+v:?x 
~yU:t*v>^;U)-5,8-v>h+v + y+1fU> 
(130 mg, 0.21 mmol)^74rh:=.h'J;U (12 ml)[C 



7.30 (m, 4H ) 
[0143] 

2 and 3 -bis where it acquires at description above (4 
-phenethyl phenyl oxy methyl ) - 5 and 8-dimethoxy 
quinoxaline acetonitrile (30 ml ) with it melted (39 mg, 0.064 
mmol ) in mixed solvent of water(6.0 ml ), 30 min it agitated 
with room temperature including diammonium ceriima nitrate 
(IV) (88 mg, 0.1 6 mmol ). 

compound 66 (44 mg, 0.077 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 683 (M+3H ) <sup>+ 

[0144] 

It melted compound 66 (44 mg, 0.077 mmol ) which is 
acquired at description above in the acetonitrile (4.0 ml ), 30 
min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (8.3 ;mu 1, 0.077 mmol ). 

After conventional post-treatment, it refmed with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 67 (4.3 mg, 0.0060 mmol, yield 9.4% ). 

FABMS m/z: 667 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.30 (s, 14H ), 
2.64 (t, J = 6.0 Hz, 2H ), 3.21 - 3.25 (m, 2H ), 5.53 (s, 2H ), 
5.56 (s, 2H ), 5.99(s, IH ), 6.70 (brs,lH ), 6.83 - 6.86 (m, 
4H ), 7.03 - 7.06 (m, 4H ), 7.13 - 7.29 (m, lOH ), 

[0145] 

Working Example 50: compound 68 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (38 mg, 0. 1 0 mmol ) in acetonitrile (10 ml ), 4 
hours it agitated with room temperature 4 -benzyloxy phenol 
(41 mg, 0.20 mmol ) and including potassium carbonate (28 
mg, 0.20 nmiol ). 

After conventional post-treatment, it refmed with thin layer 
chromatography (chloroform/methanol=9 8/2 ), 2 and 3 -bis 
(4 -benzyloxy phenyl oxy methyl ) - 5and 8 -dimethoxy 
quinoxaline acquired (45 mg, yield 73% ). 

FABMS m/z: 615 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.06 (s, 6H ), 
4.98 (s, 4H ), 5.54 (s, 4H ), 6.75 - 6.95 (m, 8H ), 7.04 (s, 2H ), 
7.25- 7.40 (m, lOH) 

[0146] 

2 and 3 -bis where it acquires at description above (4 
-benzyloxy phenyl oxy methyl ) - 5 and 8-dimethoxy 
quinoxaline it melted (130 mg, 0.21 mmol ) in acetonitrile (12 
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'!7A(IV)(232 mg, 0.42 mmo\)^1}Uz,m^V 15 

a®(D^5^lS^^7^i:l^^b^^^^l 68(40 mg,iix¥ 

33%)$'^l^:e 

FABMS m/z: 587 (M+3H)^ 586(M+2H)'' 

NMR (300 MHz, CDCI3) S ppm: 4.99 (s, 
4H), 5.54 (s, 4H), 6.86 (m, 8H), 7.25-7.39 (m, 
12H) 

[0147] 

50 Vm^tltzit^^ 68(10 mg, 0.017 
minoI)^T-lrh:ihU;U(2.0mI)lC^^L.N,N-v 

^Tyu-i,3-:^n/\">vys:^(iJ mg, 0.017 

mmoI)$-}lD^^;aT' 30 ^D^rfllt^^UyCo 

7tx;uA/y^y-;u=95/5)T*Si!tL. -(b^fe 

69(4.0 mg, 34%)^ ^#fco 

FABMS m/z: 685 (M+H)"" 

•H NMR (300 MHz, CDCI3) 6 ppm: 1.87 (m, 
2H), 2.32 (s, 6H), 2.52 (m, 2H), 3.35 (m, 2H), 
4.99 (s, 4H), 5.49 (s, 2H), 5.53 (s, 2H), 5.95 (s, 
lH),6.75-6.90 (m, 8H), 7.25-7.43 (m, lOH), 8.78 
(brs, IH) 

[0148] 

50 Vm^tltzit^^ 68(9.2 mg, 0.016 
mmol)^7-lzh-h'J;U(2.0 mI)ICj§^L. N,N-v 
>5^;L.X^b>vTS>(1.7 //I, 0,038 mmol)^ 

jD^^s-e 30 'Ammnuzo 

7t^;uA/y^y-;u=95/5)T*ffiSL. it^^ 

70(4.0 mg, IR^ 38%)^ ?|yco 

FABMS m/z: 671 (M+Hf 

'H NMR (300 MHz, CDCI3) S ppm: 2.31 (s, 
6H), 2.65 (t, J = 6.0Hz, 2H), 3.20 (m, 2H), 4.98 
(s, 2H), 4.99 (s, 2H), 5.50 (s, 2H), 5.53 (s, 2H), 
5.99 (s, IH), 6.71 (br, IH), 6.80-6.90 (m, 8H), 
7.23-7.44 (m, lOH) 

[0M9] 

IISg0lj53:-(b#tl71* 

50 V'^itltzit^^ 68(10 mg, 0.017 
mmol)^T-bh:=:h'J;U(2.0mI)(::JtML.N,N-v 
x^;UX^L/>i;Ta>(2.0 mg, 0.017 mmol)^ 



mi ), 15 min it agitated with the room temperature water (1 .0 
ml ) and including diammonium cerium nitrate (IV ) (232 mg, 
0.42 mmol ). 

conventional post-treatment was done and compound 68 (40 
mg, yield 33% ) was acquired. 

FABMS m/z: 587 (M+3H ) <sup>+, 586 (M+2H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 4.99 (s, 4H ), 
5.54 (s, 4H ), 6.86 (m, 8H ), 7.25 - 7.39 (m, 12H ) 

[0147] 

Working Example 5 1 : compound 69 

It melted compound 68 (10 mg, 0.017 mmol ) which is 
acquired with Working Example 50 in acetonitrile (2.0 ml ), 
30 min it agitated with room temperature including N, N- 
dimethyl-1, 3- pfopanedi amine (1.7 mg, 0.017 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroforni/methanol=95/5 ), acquired 
compound 69 (4.0 mg, yield 34% ). 

FABMS m/z: 685 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 1.87 (m, 2H ), 
2.32 (s, 6H ), 2.52 (m, 2H ), 3.35 (m, 2H ), 4.99 (s, 4H ), 5.49 
(s, 2H ),5.53 (s, 2H ), 5.95 (s, IH ), 6.75 - 6.90 (m, 8H ), 7.25 
-7.43 (m, lOH), 8.78 (brs, IH) 

[0148] 

Working Example 52: compound 70 

It melted compound 68 (9.2 mg, 0.016 mmol ) which is 
acquired with Working Example 50 in acetonitrile (2.0 ml ), 
30 min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (1.7 ;mu 1, 0.038 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=95/5 ), acquired 
compound 70 (4.0 mg, yield 38% ). 

FABMS m/z: 67 1 (M+H ) <sup>+ 

<sup>IH nmr (300 MHz, CD CI3 );de ppm: 2. 31 (s, 6H ), 
2.65 (t, J = 6.0 Hz, 2H ), 3.20 (m, 2H ), 4.98 (s, 2H ), 4.99 (s, 
2H ), 5.50 (s, 2H ),5.53 (s, 2H ), 5.99 (s, IH ), 6.71 (br, IH ), 
6.80 - 6.90 (m, 8H ), 7.23 - 7.44 (m, lOH ) 

[0149] 

Working Example 53: compound 71 

It melted compound 68 (10 mg, 0.017 mmol ) which is 

acquired with Working Example 50 in acetonitrile (2.0 ml ), 
30 min it agitated with room temperature including N, N- 
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JbD^SST- 30 'p^mmWLtzo 
7^;uA/y^iy-;u=95/5)-cffiSL.. it-^^ 

71(4.0 mg, tSLm 33%)^ ^|fco 

FABMS m/z: 699 (M+H)* 

'H NMR (300 MHz, CDCl.,) 5 ppm: 1.06 (t, J 
= 7.1 Hz, 6H), 2.59 (q, J = 7.1 Hz, 4H), 2.77 (t, J 
= 6.2 Hz, 2H), 3.21 (br, 2H), 4.99 (s, 4H), 5.50(s, 
2H), 5.53 (s, 2H), 5.98 (s, IH), 6.75-6.98 (m, 
9H), 7.20-7.60 (m, lOH) 

[0150] 

^1SS<5IJ 54:'(b^^ 72 

50 T'l*t)Ht=^b^^ 68(10 mg, 0.017 

mmol)^7'-feh-hiJ;U(2.0ml)IZ-;§jSL. l-(3-7 
£>'3^at:;U)-r£5i'y*— ^L'(2.1 mg, 0.017 mmol) 
^ JlD^MjST? 10 ^J-fHtHf Lfc. 

7^;uA/->t^y-;u=95/5)-ca§[L. •Ib^!^ 

72(4.0 mg, ilR^ 34%)^ ^#yio 

FABMS m/z: 708 (M+H)* 

'H NMR (300 MHz, CDCI3) 5 ppm: 2.24 (m, 
2H), 3.26 (m, 2H), 4.11 (t, J =6.8 Hz, 2H), 4.98 
(s, 2H), 4.99 (s, 2H), 5.49 (s, 2H), 5.52 (s, 2H), 
5.97 (s, IH), 6.07 (br, IH), 6.80-7.70 (m, 21H) 

[0151] 

mmm ssAt-^^ 73 

mmm 50 X'm!^^fzit-^<^ 68(9.5 mg, 0.016 

mmol)^7-trh-h'J;i'(2.0 ml)lCjtML. N-^^ 
;Hf'<7V>(1.8 /yl, 0.016 mmol)^iJPK.Sjg 
T?50^^rBl}t*«I^Lfco 

a^(D^«ia^. »)i^n-7h':7*73'^'-(^na 

73(5.3 mg, iStm 4S%}^mZo 

FABMS m/z: 685 (M+3H)* 

'H NMR (300 MHz, CDCI3) 6 ppm: 2.36 (s, 
3H), 2.60 (m, 4H), 3.66 (m, 4H), 4.98 (s, 2H), 
4.99 (s, 2H), 5.69 (s, 2H), 5.51 (s, 2H), 6.26 (s, 
lH),6.80-6.93 (m, 8H), 7.25-7.45 (m, lOH) 

[0152] 

mmm sei'ib^t^ 74 Rif\t-^^ 75 

K^/^^v-t^A (123 mg, 0.55 mol) Sli^hU-o- 
h'J;U7t^X7-f> (670 mg. 2.2 mmol) ^ N,N-v 
>5^;U7txjUATSK (10 ml)l:ijt<iL,7;U3> 
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diethyl ethylenediamine (2.0 mg, 0.017 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroforra/methanol=95/5 ), acquired 
compound 71 (4.0 mg, yield 33% ). 

FABMS m/z: 699 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 1.06 (t, J = 7.1 
Hz, 6H ), 2.59 (q, J = 7.1 Hz, 4H ), 2.77 (t, J = 6.2 Hz, 2H ), 
3.21 (br, 2H ), 4.99 (s, 4H ), 5.50 (s, 2H ),5.53 (s, 2H ), 5.98 
(s, IH ), 6.75 - 6.98 (m, 9H ), 7.20 - 7.60 (m, lOH ) 

[0150] 

Working Example 54: compound 72 

It melted compound 68 (10 mg, 0.017 mmol ) which is 
acquired with Working Example 50 in acetonitrile (2.0 ml ), 
10 min it agitated with room temperature 1 - including (3 
-aminopropyl ) imidazole (2.1 mg, 0.017 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chlorofonn/methanol=95/5 ), acquired 
compoxmd 72 (4.0 mg, yield 34% ). 

FABMS m/z: 708 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.24 (m, 2H ), 
3.26 (m, 2H ), 4.1 1 (t, J =6.8 Hz, 2H ), 4.98 (s, 2H ), 4.99 (s, 
2H ), 5.49 (s, 2H ),5.52 (s, 2H ), 5.97 (s, IH ), 6.07 (br, IH ), 
6.80- 7.70 (m,21H) 

[0151] 

Working Example 55: compound 73 

It melted compound 68 (9.5 mg, 0.016 mmol ) which is 
acquired with Working Example 50 in acetonitrile (2.0 ml ), 
50 min it agitated with room temperature including N- methyl 
piperazine (1.8 ;mu 1, 0.016 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=95/5 ), acquired 
compound 73 (5.3 mg, yield 48% ). 

FABMS m/z: 685 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.36 (s, 3H ), 
2.60 (m, 4H ), 3.66 (m, 4H ), 4.98 (s, 2H ), 4.99 (s, 2H ), 5.69 
(s, 2H ),5.51 (s, 2H ), 6.26 (s, IH ), 6.80 - 6.93 (m, 8H ), 7.25 
-7.45 (m, lOH) 

[0152] 

Working Example 56: compound 74 and compound 75 

palladium acetate (123 mg, 0.55 mol ) and it melted tri- 
o-tolyl phosphine (670 mg, 2.2 mmol ) in N, N- 
dimethyl formamide (10 ml ), 1 hour agitated with room 
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;ji:i^-e.p-3— K^x/— ;U (SOOmg, 1.4inmoI)i: 
2-t:-;Ut'U v> (0.60 ml, 5.5 minol)S.i;h'JX 
(0.80 ml, 5.5 mmol)i&*n^ 3 JB^fSltU 

97 / 3T'5tt±l) T'flSL.-2.[2-(4-tKa+v7x 
-;U)e-;U]e'Jv> (224 mg, 1.1 mmol, 

NMR (300 MHz, CDCI3) 6 ppra: 6.78 (d, J 
= 8,6 Hz, 2H), 7.03 (d, J = 15 Hz, IH), 7.19-7.23 
(m, IH), 7.45 (d, J = 8.6 Hz, 2H), 7.48 (d, J = 
15Hz, IH), 7.56-7.59 (m, IH), 7.74-7.80 (m, IH), 
7.89 (s, IH), 8.44-8.55 (m, IH) 

[0153] 

±tiVm^tltz 2-[2-(4-tKa+v3?xz:;U)e- 
;U]t''Jv> (220 mg, 1.1 mmol) ^X^iy— ;U 
(50ml)l::?§PL. 10% /^^v'^Ag^ (50 mg) 

L.ffiffiM^Kn 2-[2-(4-tKP4^v:7x-;u)x^ 

;U]lfUv> (206 mg, 1.0 mmol,l&* 94%)^fS 

tZo 

'H hMR (300 MHz, CDCia) 6 ppm: 2.86-2.91 
(m, 2H), 2.93-3.03 (m, 2H), 6.62-6.68 (m, 2H), 
6.93-6.98 (m, 2H), 7.18-7.25 (m, 2H), 7.66-7.72 
(m, IH), 7.89 (s, IH), 8.42-8.43 (m, IH) 

[0154] 

2,3-ex(:;a^yT;u)-5,8-v;^h+v+y+itU 

> (97 mg, 0.26 mmol) ^ T-tzh~h'J;U (50 ml) 

ic5g«?L. ±t£-e^l^>;^^^rSasM^^^ 2-[2-(4-tK 

p+v:7x-;u)x^;u]e''Jv> (129 mg, 0.65 

mmol, 2.5 tq)JSllf^i^m.MO (75mg , 0.54 
mmol)^J]n;^MST*-%}ti$Ltzo 

afficD^^a^.^snapTh^^'^^^- (^p 

P7h;uA = 95 / 5)TIISSL. 2,3-e 

x[4-[2-(2-e';v;u)x^;u]3?x-;u:t+v>^ 

;U ]-5,8- V > h + V + / + ^t U > (33 mg,0.054 
mmol, iR^21%)^?|fco 

FABMSm/z:613(M+H)'" 

^H NMR (300 MHz, CDCI3) 5 ppm: 2.93-3.07 
(m, 8H), 4.07 (s, 6H), 5.56 (s, 4H), 6.85-6.88 (m, 
4H), 7.01-7.12 (m, lOH), 7.50-7.56 (m, 2H), 
7.54-7.56 (m, 2H) 
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temperature under argon atmosphere. 

Next, 3 hours heating and refluxing it did p- iodophenol (300 
mg, 1 .4 mmol ) with 2 -vinyl pyridine (0.60 ml, 5.5 mmol ) 
and including the triethylamine (0.80 ml, 5.5 mmol ). 

reaction mixture celite filtration was done, filtrate 
concentration and drying was done, residue which is acquired 
was refined with silica gel chromatography (Only chloroform 
- liquates with chioroform/methanol = 97 / 3 ), 2 - pyridine 
(224 mg, 1.1 mmol, yield 83% )was acquired. 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 6.78 (d, J = 8.6 
Hz, 2H ), 7.03 (d, J = 15 Hz, IH ), 7.19 - 7.23 (m, IH ), 7.45 
(d, J = 8.6 Hz, 2H ), 7.48 (d, J = 15 Hz, IH ), 7.56- 7.59 (m, 
IH ), 7.74 - 7.80 (m, IH ), 7.89 (s, IH ), 8,44 - 8.55 (m, IH ) 

10153] 

2 it acquires at description above - it melted pyridine (220 mg, 
1.1 mmol ) in the ethanol (50 ml ), overnight it agitated with 
room temperature under hydrogen atmosphere including 1 0% 
palladium-carbon (50 mg ). 

reaction mixture celite filtration was done, filtrate 
concentration and drying was done, crudely purified product 
2- pyridine (206 mg, 1.0 mmol, yield 94% ) was acquired. 

<sup>lH nmr (300 MHz, CD Cia );de ppm: 2.86-2.91 (m, 
2H ), 2.93 - 3.03 (m, 2H ), 6.62 - 6.68 (m, 2H ), 6.93 - 6.98 
(m, 2H ),7. 18 - 7.25 (m, 2H ), 7.66 - 7.72 (m, IH ), 7.89 (s, 
IH), 8.42 -8.43 (m,lH) 

[0154] 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (97 mg, 0.26 nmiol ) in acetonitrile (50 
ml ),ovemight it agitated with room temperature cmdely 
purified product 2- pyridine which isacquired at description 
above (129 mg, 0.65 mmol, 2.5 eq ) and including potassium 
carbonate (75 mg , 0.54 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 95 / 5 ), 2 and 3 -bis 
phenyl oxy methyl > - 5 and 8 -dimethoxy quinoxaline 
acquired (33 mg,0,054 mmol, yield 21% ). 

FABMS m/z: 613 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.9 3- 3.07 (m, 
8H ), 4.07 (s, 6H ), 5.56 (s, 4H ), 6.85 - 6.88 (m, 4H ), 7.01 - 
7.12(m, lOH ), 7.50 - 7.56 (m, 2H ), 7.54 - 7.56 (m, 2H ) 
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[0155] 

±IBT»b*ifc 2,3-lf:^[H2-(2-euvJU)x^ 

V-^jy (23 mg, 0.038 mmol)$T-tzh- h»J ;U 
(4,0 ml) t7\^ (0.8 mI)(D;I^?tiIlC?tfi¥L. 5g 
Kz:T>^-OA-tzUOA(IV) (42 mg, 0.076 
mmol)^ J]a;^gS-e 30 ^^ratiJ$Lfco 

Ji^0^5&S^. ilJidctyib^l^s 74 (17 mg, 
0.29 mmol) ^^lfco 

FABMS m/z: 583 (M+H)'' 

[0156] 

±fBT*#b*lfc^b^1^ 74 (17 mg, 0.029 mmol) 
^T-tzh-hU;U (2.0 ml) ICJ§PL.N,N-V>5^ 
;UX^b>vTS> (3.1 /il, 0.029 mmol)$i)0 
^sSST'20^^rBiaifLfc. . .. 

DTtx^uA =90/10) -eSiSL.^t^ 

ifel 75 (3.2 mg, 0.0050 mmol,lR$ \7%)^^tzo 

FABMS m/z: 669 (M+H)* 

NMR (300 MHz, CDCI3) 5 ppm: 2.30 (s, 
6H), 2.64 (t, J = 5.9 Hz, 2H),3.00-3.06 (m, 8H), 
3.24-3.26 (m, 2H), 5.52 (s, 2H), 5.55 (s, 2H), 
5.99 (s, IH), 6.70 (brs, IH), 6.81-6.85 (m, 4H), 

7.02- 7.12 (m, 8H), 7.52-7.57(m, 2H), 8.54-8.55 
(m, 2H) 

[0157] 

11*600 ST.it^m 76 RUit^^ 11 

2.3- ex(::fn^^^;b)-5,8-v^h^v+/*lfU 

> (117mg,0.31 mmol)^T-th-h'J;U (50 ml) 
lc;tPL.2-tKP4^vv3?x-;uy^> (144 
mg, 0.78 mmol)SU^^^:bU^A (86 mg, 0.62 
mmol) ^*^^;S-e-^ft}t^f Lfco 

(^7DP7fx;UA /y^y-;U = 98 / 2)1?^i!{Ls 
2,3-tfX(2-^>v;U7xZi;U7t-+v>T;U)-5,8- 
v>h+V'+-/+■t^'J> (130 mg, 0.22 mmol,i|X 

m 72%)^»fco 

FABMS m/z: 583 (M+H)* 

'H NMR (300 MHz, CDCI3) 5 ppm: 3.84 (s, 
4H), 4.09 (s, 6H), 5.12 (s, 4H), 6.68-6.71 (m, 
2H), 6.84-6.89 (m, 2H), 6.96-6.99 (m, 4H), 
7.05-7.20 (m,12H) 

[0158] 

±ieT#bnfc 2,3-eX(2-'<>v;U7x-;U;J- 

^vy^;u)-5,8-v-?«h+v+y4^it'j> (200 
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[0155] 

2 and 3 -bis where it acquires at description above phenyl oxy 
methyl > - 5 and 8-dimethoxy quinoxaline acetonitrile (4.0 
ml ) with it melted (23 mg, 0.038 mmol ) in mixed solvent of 
water(0.8 ml ), 30 min it agitated with room temperature 
including diammonium cerium nitrate (IV ) (42 mg, 0.076 
mmol ). 

compound 74 (17 mg, 0.29 nrniol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 583 (M+H ) <sup>+ 

[0156] 

It melted compound 74 (17 mg, 0.029 mmol ) which is 
acquired at description above in the acetonitrile (2.0 ml ), 20 
min it agitated with room temperature including N, N- 
dimethyl ethylenedi amine (3.1. ;mu 1, 0.029 mmol ). 

After conventional post-treatment, it refmed with thin layer 
chromatography (chloroform /methanol = 90 / 1 0 ), acquired 
compound 75 (3.2 mg, 0.0050 nmiol, yield 17% ). 

FABMS m/z: 669 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.30 (s, 6H ), 
2.64 (t, J = 5.9 Hz, 2H ), 3.00 - 3.06 (m, 8H ), 3.24 - 3.26 (m, 
2H ), 5.52(s, 2H ), 5.55 (s, 2H ), 5.99 (s, IH ), 6.70 (brs, IH ), 
6.81 - 6.85 (m, 4H ), 7.02 - 7.12 (m, 8H ), 7.52 -7.57 (m, 2H ), 
8.54 - 8.55 (m, 2H ) 

[0157] 

Working Example 57: compound 76 and compound 77 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (117 mg, 0. 3 1 mmol ) in acetonitrile (50 
ml ),ovemight it agitated with room temperature 2 -hydroxy 
diphenylmethane (144 mg, 0.78 mmol ) and including the 
potassium carbonate (86 mg, 0.62 mmol ). 

After conventional post-treatment, it refined with silica gel 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 

(2 -benzyl phenyl oxy methyl ) - 5 and 8 -dimethoxy 
quinoxaline acquired (130 mg, 0.22 mmol, yield 72% ). 

FABMS m/z: 583 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 3.84 (s, 4H ), 
4.09 (s, 6H ), 5.12 (s, 4H ), 6.68 - 6.71 (m, 2H ), 6.84 - 
6.89(m, 2H ), 6.96 - 6.99 (m, 4H ), 7.05 - 7.20 (m,12H ) 

[0158] 

2 and 3 -bis where it acquires at description above (2 -benzyl 
phenyl oxy methyl ) - 5 and 8-dimethoxy quinoxaline 
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mg, 0.34 minol)$-7izh— h'J;U (40 ml)i:* 
(8.0 ml)0;S^>tJ$ICJt<SL. 5BK-7>^- 
^A-b^J^IxQW) (373 mg, 0.68 mmo\)^lB?LM 

mg, 0.26mmo\)^%tz o 
FABMS m/z: 555 (M+3H)* 
[0159] 

±IBl:1#btLfc^b'&1^ 76 (30 mg, 0.055 mmol) 
^7izh-h'j;U (2 ml) lCj§fi?L.N,N-vy^ 
;UX5^L/>i;TS> (6,0a/ I, 0.016 mmol)^ftP 
^.MST?30$^rBliSJ$Lfco 

Ji^c7)^5!iSm.»M^PVhy^7^~ (^n 
□7t^;uA />^y-;u =90/10) vmUUit^- 

m 11 (10 mg, 0.016 mmol,llX^ 29%)^ »fce 

FABMS m/z: 639 (M+H)'' 

NMR (300 MHz, CDCI3) 6 ppm: 2.30 (s, 
6H), 2.65 (t, J = 6.0 Hz, 2H),3.24-3.29 (m, 2H), 
3.85 (s, 4H), 5.00(s, 2H), 5.05 (s, 2H), 6.01 (s, 
IH), 6.50 (brs, IH), 6.66-6.72 (m, 3H), 6.88-6.98 
(m, 6H), 7.08-7.17 (m, 9H) 

[0160] 

Hig^ 58:^t^i^ 78 

6,7,8,9-'Th7tKP-l,4.3^x:fv>v;J->(37 mg, 
0.17 mmol)^T-trh-h'J;K10 ml)Sl/'J>S>' ^ 
*y:7T"-(pH7, 2.0 ml)lc5tSL.4-T^y^:i-:7x 
y-;K22 mg, 0.017 mmol)^*D^M;ST' 10 'j^ 

7t^;i.A/>^/-;i/=97/3)T^ffiglL. ^b^l^g 78(19 
mg,iR¥ 33%)^f|fco 

FABMS m/z: 338 (M+H)* 

'H NMR (300 MHz, CDCI3) d ppm: 1.95-2.08 
(m, 4H), 3.13-3.25 (m, 4H), 4.01 (brs, 2H), 6.34 
(s, IH), 6.76 (m, 2H), 7.28 (m, 2H) 

[0161] 

mmm 59:it^^ 19 rish^^ 8i 

Mlj^m 23 Vm^tz 2,3-t*X(7xy+v;^5^ 
;U)-5,8-v>h+v + y^1i-U> t50 mg, 0.12 
mmol)^-?<$^y-;U (8.0 ml) iCit^L. iSK- 
T>^-^A-b'J^A(IV) (230 mg, 0.42 mmol) 

^ ad^mst' 40 'ATBrnnLfzo 

at^ji^A l:^^J-)\. =98/2)T'mi!L.^b^i^ 
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acetonitrile (40 ml ) with it melted (200 mg, 0.34 mmol ) in 
mixed solvent of water(8.0 ml ), 2 hours it agitated with room 
temperature including diammonium cerium nitrate (IV ) (373 
mg, 0.68 mmol ). 

compound 76 (142 mg, 0.26 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 555 (M+3H ) <si^>+ 

[0159] 

It melted compound 76 (30 mg, 0.055 mmol ) which is 
acquired at description above in the acetonitrile (2 ml ), 30 
min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (6.0 ;mu 1, 0.016 mmol ). 

After conventional post-treatment, it refmed with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 77 (10 mg, 0.01 6 mmol, yield 29% ). 

FABMS m/z: 639 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 2.30 (s, 6H ), 
2.65 (t, J = 6.0 Hz, 2H ), 3.24 - 3.29 (m, 2H ), 3.85 (s, 4H ), 
5.00 (s, 2H ), 5.05(5, 2H ), 6.01 (s, IH ), 6.50 (brs, IH ), 6.66 
- 6.72 (m, 3H ),.6.88 - 6.98 (m, 6H ), 7.08 - 7.17 (m, 9H ) 

[0160] 

Working Example 58: compound 78 

6, 7, 8 and 9 -tetrahydro-1, 4- phenazine dion acetonitrile (10 
ml ) and it melted (37 mg, 0.1 7 mmol ) in phosphate buffer 
(pH 7, 2.0 ml ), 10 min it agitated with room temperature 4 
-amino thiophenol including (22 mg, 0.01 7 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=97/3 ), acquired 
compound 78(19 mg, yield 33% ). 

FABMS m/z: 338 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 1.95-2.08 (m, 
4H ), 3.13 - 3.25 (m, 4H ), 4.01 (brs, 2H ), 6.34 (s, IH ), 6.76 
(m, 2H ), 7.28(m, 2H ) 

[0161] 

Working Example 59: compound 79 and compound 81 

2 and 3 -bis where it acquires with Working Example 2 3 
(phenoxy methyl ) - 5 and 8 -dimethoxy quinoxaline itmelted 
(50 mg, 0.1 2 mmol ) in methanol (8.0 ml ), 40 min it agitated 
with room temperature including diammonium cerium nitrate 
(IV ) (230 mg, 0.42 mmol ). 

After conventional post-treatment, it refmed with thin layer 
chromatography (chloroform /methanol = 9 8/2 ), compound 
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79 (10 mg, 0.029 mmol,i|X* 24%)RlSit'^^ 79 (10 mg, 0.029 nunol, yield 24% ) andacquired compound 
81 (17 mg, 0.029 mmol,JK$ 31%)^^|fco 81 (17 riig, 0.029 mmol, yield 31% ). 



compound 79 



FABMS m/z: 419 (M+H)+ 



FABMSm/z:419(M+H) + 



(s, 2H), 5.57 (s, 2H), 6.70 (d, J = 11 Hz, IH), (s, 2H ) 5.57 (s, 2H ), 6.70 (d, J = 11 Hz, IH ), 6.91 - 6.99 (m, 

6.91-6.99 (m, 5H), 7.16 (d, J = 11 Hz, IH), 5H ), 7.16 (d, J = 11 Hz, IH ), 7.20 - 7.29 (m, 5H ) 
7.20-7.29 (m, 5H) 



compound 81 



FABMS m/z: 464 (M+H)+ 



FABMS m/z: 464 (M+H ) + 



5 (s, 4H), 6.42 (s, 2H), 6.90-6.97 (m, 6H), 
7.20-7.26 (m, 4H) 

[0162] 

mmm eo-At^^ so 

so -Cm^tz 2,3-\iX{A-^>i>)[.:i-^ 
v:7xri;U:;f::^v>^;U).5,8-v>h+v+/+1J- 
U>(21 mg, 0.034 mmol)^T4zh-hU;U (2.5 
ml)IC?t^L.;^^y~JK0.7 m\)Rmm-T> 
^-OA-feU't7A(IV)(46 mg, 0.084 mmol)^iQ 

^siST* 3.5 mrsmnuzo 

a^(D^ffllS^^b^^80(4.4mg, 1|X*21%)^ 

mtzo 

FABMS m/z: 631 (M+H)" 

'H NMR (300 MHz, CDCI3) 6 ppm: 3.41 (s, 
6H), 4.99 (s, 2H), 5.00 (s, 2H), 5.47 (s, 2H), 5.50 

(s, 2H), 6.70 (d, J = 10.6 Hz, IH), 6.80-6.90 (m, 
8H), 7.15 (d, J = 10.6 Hz, IH), 7.25-7.42 (m, 
lOH) 

[0163] 

umm \±mm a549 mmznti>mmm 

96'ri^-(<;UZf[y-H^>0 #1 67008) 43 1 CI 'i? 
x;Ufcfry 1000 mCDthBiS A549 ^fl&^S^ 
Z^^SVof^miSX-fly^ZL^—^—p^X' 37deg 

C.24 stra. 4^te]SJfa;*(FCS) io%$#t; 



5 (s, 4H ), 6.42 (s, 2H ), 6.90 - 6.97 (m, 6H ), 7.20 - 7.26 (m, 
4H) 

[0162] 

Working Example 60: compound 80 

2 and 3 -bis where it acquires with Working Example 50 (4 
-benzyloxy phenyl oxy methyl ) - 5 and 8 -dimethoxy 
quinoxaline itmelted (21 mg, 0,034 mmol ) in acetonitrile (2.5 
ml ), 3.5 hours it agitated with room temperature methanol 
(0.7 ml ) and including diammonium cerium nitrate (IV ) (46 
mg, 0.084 mmol ). 

compound 80 (4.4 mg, yield 21% ) after conventional 
post-treatment was acquired. 

FABMS m/z: 6 31 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI3 );de ppm: 3.41 (s, 6H ), 
4.99 (s, 2H ), 5.00 (s, 2H ), 5.47 (s, 2H ), 5.50 (s, 2H ), 6.70 
(d, J = 10.6 Hz, IH ),6.80 - 6.90 (m, 8H ), 7.15 (d, J = 10.6 
Hz, IH ), 7.25-7.42 (m, lOH) 

[0163] 

For Test Example 1: human lung cancer A549 cell growth 

inhibition test 

96 -hole microplate in (jplO >^ # 167008) per 1 well 1000 
human lung cancer A549 cell inside spread includedand 5% 
carbon dioxide gas incubator 37 deg C. 2 4 hours, fetal calf 
serum (FCS ) preculture was done with RPMI1640 culture 
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medium whichincludes 10%. 



RPMI 1640 iglfe■Cfi^ig«^^Tofco 

^■0)^. 10 mM izm^Ltz%umit-^^(o 

DMSO iS5S^Jgflffl©Jg±feT*S|ig6<IIZ^&IR 



37deg C X'^h>lZ 72 B^rel^St. mmtm7ti> 5 
^FBmi^i^jSJtA< 1 mg/ml t«CSJ:3lCigStgi|!iiti 
l-jtSLfc 3-(4,5-v>^;U^T7-JU-2-<;U)-2,5-v 
X i:: ^ h ^ V U O A 3f a 5 h* 
[3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetoraz»rium 
bromidoCv^'T), JJJl^ MTT iBS-TD^Ox^Ufefcy 
50 u\ -f-O^^^Uzo 



ISSiHT^ DMSO ^Ox;i/fe/cy 150 //l-f 

■fe!-, T-r-^n::?^— h'j— ^f— MTP-32(=in-;hl 

IS)T- 550 nm (DfR^m^MmUzo 

mil&mmmmfimt so% ismm±mmicso) 
ig«^S3ai^^-r. 

[0164] 
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[0165] 



After that, with culture medium for culture it diluted DMSO 
solution of each test compound which is manufactured in 10 
mM in stepwise, added 50;mu 1 at a time to respective each 
well. 

Furthermore 72 hours it cultured with 37 deg C, in order 
for final concentration to become 1 mg/ml 5 hours ago 
where culture ends, 3 it melts in the culture medium - (4 
and 5 -dimethyl thiazole -2- yl ) - 2 and 5 -biphenyl 
tetrazolium bromide per well aliquot 50;mu 1 at a timeit 
did "3 - (4 and 5 -dimethylthiazol-2- yl ) - 2 and 5 
-diphenyltetorazorium bromido (Sigma ), from now on 
MTT you abbreviate". 

After culture ending per well aliquot 1 50;mu 1 at a time it did 
DMSO , agitating extremely making use of plate mixer, 
melting the crystal of MTT-fprmazan completely, it measured 
absorbance of 550 nm with microplate reader MT P-32 
(corona electric equipment ). 



compound of this invention has growth inhibition activity for 
tumor cell, it isuseful as active ingredient of antitumor drug or 
other pharmaceutical. 



It showed cell proliferation inhibition activity with 50% 
multiplication inhibitory concentration (IC50 ). 

Result is shown in Table 3. 

[0164] 

[Table 7] 



[0165] 

[Effects of the Invention] 
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